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TOCYJTAPCTBEHHBIUA CTAHIAPT POCCUUCKOU ®EJTEPAIIUNA

YcerpoucrTsa A Jami

AIIITAPATDI ITYCKOPEI'YJIMPYIOIIIUE DJIEKTPOHHBDIE, IIMTAEMBIE OT TCTOYHUKOB
IIEPEMEHHOI'O TOKA, /LI TPYBYATDBIX JIIOMNWHECIHEHTHDBIX JIAMII

TpeOoBanusa K padouMM XapaKTepUCTHKAM

Auxiliaries for lamps.
A.c.-supplied electronic ballasts for tubular fluorescent lamps. Performance requirements

Nara seenemmsa 1999—01—01

BCTYIUVIEHUE

Hacrosamuit ctTaHIapT yCTAHABIAMBACT TPEOOBAHHUA K PA0OUHNM XAPAKTECPHUCTHKAM JICKTPOHHBIX ITYC-
Koperyaupyrouux anmnaparoB (gagee — I1PA), muraeMpix OT MCTOYHHKOB MNepeMeHHOro toka a0 1000 B
gyacToThl 50 wiu 60 T'u, nng paboTel ¢ YacTOTaMH, OTIMYAIOMIMMHUCA OT YacTOTBI CETH, COBMECTHO C
TPYOUaTbIMU JIOMUHECLUCHTHBIMU JIAMITAMH, YKa3aHHBIMU B MOK 81 1 MK 901, v npyrumu tpydoyaTbiMHu
JIIOMUHECLICHTHBIMH JIAMIIAMM 114 paOOTHI HA BBICOKOM YaCTOTE, KOTOPBIE €1E HE CTAHIAPTU3UPOBAHBI.

I1PA mpennasHadyeHBI M1 paOOTHL JIAMII PA3HOM MOIIMHOCTH HAa PAa3IMUYHBIX YacTOTaX, BKIIIOYAAd
BBICOKME. YCTAHOBJICHO, UYTO padbouyme 4acToThl MecHee 20 kI Moryr cos3maBarb aKyCTHUYECKUM 1IIYM, a
yacTOoThl 0osee S0 kIl — YCIAOXHATE MPOOAEMY 3aILUTBI OT PAZHOIIOMEX.

Hexoropseie 1aMIiibl MOTYT OBITH CIIELUAIBHO CKOHCTPYUPOBAHBI 1A pA0OOTHL HA BBICOKOM YAaCTOTE C
BBICOKOYACTOTHBIMH [I1PA. B HacTosgimeM craHmapre NpUBECACHBI JBA BAPUAHTA 3aKUTAHUS JAMIT — C
NpeaBapuUTEIbHBIM U 0€3 MPeABAPUTEABHOIO MOIOrPeBa 3ICKTPOIOB.

[IpuMeudaHuec— Bo3smoxHa padoTa JaMIl, paCCUNTAHHBIX Ha 3aXWTaHUC C IPCIABAPUTCIbHBIM ITOIOIPC-
BOM, B CXeMax 0€3 NMpeaBapuUTCIbHOTO IOAOrpeBa. JlaMIibl, NpeaAHA3HAUCHHBIC I PadOThl B CXEeMax OOOMX THUIIOB,
npeacTaBicHbl B MOK 81, miam uM3roToBUTEAN JAMIT MOTYT Pas3pellaTh TAKVIO padOTy 3TUX JIAMIL.

JIId MOJyYEeHUs YOOBJICTBOPUTCIIBHBIX PAOOUYMX XapaKTEePUCTHUK NMIOMHUHECHEHTHBIX JjaMmin U I1PA
HEOOXOOUMO, YTOOBI MX OCHOBHBIC XapAKTEPHUCTUKHM ObUIA MPABWIBHO CKOOPAMHUPOBAHEBIL. [103TOMY TeX-
HUUYECKHE YCIAOBUS HA HUX JOJIKHBI OBITh HAMUCAHBI HA OCHOBAHUU HU3MEPEHUI, MPOBEIACHHBIX HA OIpe-
IEJICHHOM O001IeM 0a30BOM 00pasle, KOTOPBIM MJO/KEH ObIThb HEIOPOTrHM, BOCIPOU3BOJIUMBIM M
CTAOWJIbHBIM.

OTUM TpedoBaHUAM OTBeualoT o0pasuoBbie ITPA. KpoMe Toro, ucneiranusa I1PA g mioMHUHECHICHT-
HBIX JIAMIT JOJ/IKHBI, KAK MPAaBWIO, MPOBOIUTHCA ¢ HOMUHAJIbHBIMHU JIAMITAMU METOIOM CPABHEHUA PE3YJIb-
TATOB UCIBITAHUI DTHX JAMIT ¢ UCIIBITYeMbIM U 00pa3uoBbiM T1PA.

Oopa3uosbIM ITPA g yactoT 50 wnum 60 I'i aBisteTcsa KaTylKa UHIYKTUBHOCTH, 4 BBICOKOYACTOTHBIM
o0pa3uoBbIM I1PA — pe3ucrop, T.K. OH HE€ 3aBUCHUT OT YACTOTHI MU HE MOABEPXKCH BIAMSHUIO MAPA3UTHOU
EMKOCTHU.

1 OBJIACTD PACITPOCTPAHEHUA

Hacrodgimui ctTaHaapT yCTaHABAUBACT TPEOOBAHUYI K pa0ouuM xapakrepuctukaMm I1PA, npeanHasHa-
YeHHBIX I UCMOJb30BaHUA B ceTH nepeMeHHoro toka m0 1000 B uyactoroit 50 wnm 60 I', KoTtopsle
padoOTAIOT C YACTOTAMH, OTJIMYAIOLIUMHUCS OT YACTOThI CETH, COBMECTHO C TPYOUATHIMH JIIOMUHECLICHTHBIMU
JaMnaMu, ykazaHHbiMU B MOK 81 1 MBOK 901, u apyrumu 1iOMUHECLHICHTHBIMHY JJAMITIAMU IJI1 pabOTHI HA
BBICOKOHN YaCTOTE.

IIpuMeuyanune— VUCnbITaHUS, IPUBEACHHDBIC B HACTOALIEM CTAHIAPTE, SABIAIOTCA TUITIOBBIMHU. 1peOOBaHMS
K MUCOBITAHUAM KOHKpPCTHBIX 11PA B mporuecce npon3BOACTBa B CTAHIAPTEC HE PACCMATPUBAIOTCA.

N3nanme opHuHAIBHOE
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B HacTod1eM CTaHOapTe UCMOJAB30BAHBI CIICAVIOIINE IHPU(PTOBBIC BBIACICHUWS:
- TEKCT TPeOOBAHUIN — CBETJIBIN HIPUPT;

- METOOBI UCTIBITAHUN — KYPCHB,;

- IPpUMEYAHUA — TICTHT.

2 HOPMATUBHBIE CCbLIKHA

Crenyoiimue HOPpMAaTUBHBIE JOKYMEHTBI COAECPKAT MOJMOXKECHUSA, HA KOTOPBIE JAHBI CCBUIKM B HACTO-
AIIEM CTaHOAPTE.

Ha MOMEHT M30aHUg HACTOSALIETO CTaHAAPTAa ObUTM YKA3aHBI JCUCTBYIOLINE PECIAKIINU.

Bce HOpMAaTHUBHBIC JOKYMEHTHI MOABEPralOTCa MEPECMOTPY M YACTHUHBIM COIVIACOBAHHBIM M3MEHE-
HUAM, TMMOSTOMY HEOOXOIUMO HUCCACIOBATH BO3SMOXKXHOCTh MPUMEHEHHUA 14 HACTOSALIETO CTAHAApTA 0ojee
MO3IHUX U3TJAHUN HOPMATUBHBIX JOKYMEHTOB, YKA3aHHBIX HUXE. Hnensl MOK u UCO Beayr peructpaumio
IEUCTBYIOIUX MEKIVHAPOIHBIX CTAHIAPTOB.

MBK 81 (1984)* Jlammbl AIOMHMHECHEHTHBIC TpyOuaThle OJIA OOIIEro HasHauceHud. H3MeHeHus
Ne 1 (1987) u Ne 2 (1988)

MBK 410 (1973) Ilnanbl M mpaBuaa BEIOOPOUHOIO KOHTPOJIA MO KAUYECTBECHHBIM IMPHU3HAKAM

M3BK 555—2 (1982) IloMexu B SAEKTPHUYECCKHUX CETIX, BBI3BAHHBIC SJICKTPOOBITOBHIMH MPHOOPAMH
M AHAJTOTUYHBIM DJACKTPHUYECCKUM 00opynoBaHueM. HYacte 2. I'apmoHuku. M3MeHeHmne No 2 (1988)

MBK 901 (1987) Jlamrbl AIOMHHECUEHTHBIC OJHOLIOKOJIBbHBIC. TpeboBaHUSa O€30MACHOCTH M 3KC-
ryatauuu. M3menennsd Ne 1 (1989) u No2 (1992)

MBDK 928 (1995)* ¥Ycrponcrsa gng naMn. Annaparbl NyCKOPETYJIUPYIOIIUE 3JCKTPOHHBIC, MUTAC-
MBI€ OT UCTOUHHUKOB IMEPEMEHHOIO TOKA, IS TPYyOUaThIX JIOMUHECUECHTHBIX JaMIl. O0uiue TpeOOBaHUA U
TPeOOBAHUS O€30IMaCHOCTH

3 OIIPEJEJIEHUA

B HacTOd1IeM CTaHIAPTE MPUMEHSIIOT CACAYIONIUE OIIPECICIACHUA.

3.1. BcnomorareabHOe YCTPOMCTBO MM 3AKMIAHUA — BCIIOMOIaTe/IbHBIM YCTPOMCTBOM IS 3aKUTAHUA
JIAMIIBI MOKET OBITh TOKOIIPOBOIAIIAA IOJOCA, HAHECEHHAsd HAa HAPYXHYIO IOBEPXHOCTH JAMIIbI, WIHU
MPOBOIANIAA TIACTHHA, PACIIOJIOXKEHHAS HA OMPEOCICHHOM PACCTOSHUHU OT JIAMIIBL. Y CTPOMUCTBO SPPEK-
TUBHO TOJBKO B TOM CJIy4ae, €CJIAU UMeEeT JOCTATOUYHBIM MOTEHIHAA MO OTHOUIEHUIO K OTHOMY M3 KOHIIOB
JIAMIIBL.

3.2 CeeroBoii noka3zareab 11PA — oTHolIEHHE CBETOBOIO MOTOKA JAMIbI, PA0OTAIOIIEH ¢ UCIBITYC-
MbIM I1PA mipy ero HOpMHUPYEMOM HANPSKEHUHM, K CBETOBOMY ITOTOKY TOM X€ JIAMIIbI, paOOTAIOIICH C
COOTBETCTBYIOIIUM 00pa3uoBbIM I1PA, nipu ero HOpMHUPYEMBIX HAINIPSLKEHUM U YaCTOTE.

3.3 Oopasuosbii 11PA — cnenmanbHbilt I1PA, COOTBETCTBYIOIIMHM TPeOOBAHUAM HACTOSAIIETO CTAH-
napra, KOTOPBIA HUCHOJIB3YETCd IId OTOOpPAa HOMMHAJIBHBIX JaMIl. OH XapakTepu3yeTCad TEeM, 4YTO IpH
HOPMHPYEMOM 4ACTOTE UMEET CTAOWIBHOE OTHOILICHUE HANMPSKEHHUE/TOK, KOTOPOE HE MOABEPXKEHO KOJIE-
OaHUSIM TOKA, TEMIICPATyphl U BHEIIHUX MAarHUTHBIX BIMSHUN, OIMUCAHHBIX B HACTOSIIEM CTAaHIAPTE.

3.4 HommuaibHag Jamma — jaMria, orodopaHHad miad ucnelTaHud I[1PA, koropad mpu padore ¢
oopasuoBbiM I1PA (J1IOW) npu yCTAHOBJICHHBIX YCIIOBUAX HMEET SJCKTPHUECCKHUE XapaAKTEPUCTUKH, OJTU3KUE
K HOMHHAQJIBHBIM 3HAYCHHUAM, YKA3aHHBIM B COOTBETCTBYIOLEM CTAHIAPTE HA KOHKPETHBIM THII JIAMIIBL.

3.5 Toxk kaxmOpoBku 00pa3noBoro I1PA — 3HayeHue TOKa, MpU KOTOPOM MPOBOAUTCA KAJTMOPOBKA H
KOHTpOAb T1PA.

3.6 CymMmapHasi MOIIHOCTb CXE€MbI — CyMMAapHasi MOILITHOCTB, pacceuBaeMas Ha [1PA u nammne BMecTe,
IIpU HOPMUPYEMBIX 4acTOTe U HanpskeHuu I1PA.

3.7 Kos¢pdunuenT MOIHOCTH CXeMbl (CUMBOJI A) — KOXPPULUMEHT MOTHOCTH [1PA v naMmnel (Mu
naam), g Kotopoiu(bix) paccuntad ITPA.

3.8 IIPA c Bbicokum KO3¢pumuenTrom momocTd — [1PA, nMerommit Ko3(@@HUIIMEHT MOITHOCTH CXEMBbI
He MeHee (,85%*,

IlpuMeuyaHue— 3HaueHUE KOS(PPUIMECHTAa MOLTHOCTH YYUTBHIBACT UCKAXECHNE (POPMBI KPUBOM TOKA.

* CMm. npunoxenve G
** Ing CeBepHOl AMepUKN HanOoaslnuil Ko3dduumeHT MouHocT He MeHee (0,9
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3.9 IIPA ¢ BBICOKHM NOJHBIM CONMPOTHUBJIECHUEM HA 3BYKOBBIX 4aCTOTAaX — I1PA, MosHOE ConpoTuBacHUE
KOTOPOro B auamnasoHe 4acTtor oT 250 mo 2000 I'nm mpeBbilIaeT 3HAUEHUS, YKa3aHHBbIC B paspeine 14
HACTOALIECIO CTAHIAPTA.

3.10 IIPA ¢ mamsiM uckaxenumeM — I1PA, comepxanue rapMOHHUK B TOKE€ KOTOPOIO COOTBETCTBYET
TpeOoBaHuAM 12.1 HacTOs1Eero CTanmapra.

3.11 3axuranme ¢ npeaBapUTEIbHBIM MOAOTPEBOM — CXEMA, B KOTOPOM 3JIEKTPOIBI JIAMITBI JOCTHUTAKOT
TEMIICPATYPHl SMUCCHH MPEKOEC, YEM (PAKTHUUECCKH 3AKHUTacTCsd JaMIIa.

3.12 3axuranue 0€3 npeaBapUTEIbHOr0 NOJAOIPEBAa — CXEMA, B KOTOPOM HCIOJNB3YETCA BBICOKOE
HANPsDKEHUE XOJOCTOrO X04a ISt BO3OYKICHUS DMHUCCHHU SJIEKTPOIOB.

3.13 IIpemmyckoBoe Bpems — 1as [1PA, cooTBeTcTBYIOIIMX 3.12, — nmepuoa BpeMEHH MOCJIEC BKIIOUYE -
HUA HAMIPSDKEHU CETH, B TCUCHHUE KOTOPOro TOK JaMibl <10 MA.

4 OBIIIUE YCJIOBUA UCITBITAHUUA

4.1 HcnelTaHUg MO HACTOLLIEMY CTAHAAPTY SABISIOTCA TUIIOBBIMH.

[IpuyMeudaHue— I'pcOOBAHUS U DIONYCKHM, YCTAHOBJICHHBIC B HACTOSIICM CTAHAAPTES, OTHOCITCS K BRIOOPKE
IUTd TUMOBBIX HMCHOBITAHUHN, NPCOCTABIACHHOM HM3rOTOBUTCACM 19 STOM Leav. BbiOOpKa IO/DKHA XapaKTepHU30BaTh
napaMeTpsl 11PA, nMeimmx xapakTepyuCcTuKy OUEHb OJIN3KME K CpeAHUM 3HAYeHUSIM [1PA 3TOT0O M3roTOBUTENA.

MOXHO CcuMTaTh, YTO €CAM BbBIOOPKA I TUIIOBBIX MCIBITAHUHM VKIAABIBACTCH B JONYCKM, NPCIYCMOTPCHHDBIC
HACTOSIIUM CTAaHIAPTOM, TO OOABIIMHCTBO I1PA OyayT COOTBETCTBOBATHL HACTOALIEMY CTaHOApTy. OOHAKO CACAyET
VUMTBLIBATDL, UYTO IIPU U3TOTOBJICHHHN BO3MOXKEH pas30opoc xapakrepucTuk 11PA 3a mpenenbl, JONMYCTUMBIC CTAHIAPTOM.
TpedoBaHMe K IUTaHAM U IIPAaBUJIAM BbIOOPOYHOTO KOHTPOJIS 11O KAYSCTBCHHBIM IIPU3HAKAM YCTAaHOBJICHBI B MO K 410,

4.2 EciaM HE YyKa3aHO MHOE, TO UCMBITAHUYA IMPOBOIAT B MOPSAIKE HYMEPALIMU PA3ACJA0B HACTOALLETO
CTaHOapTa.

4.3 Kaxmaa BeIOOPKA MOABEPracTCad BCEM MCITBITAHUSIM.

4.4 Kaxk npaBwWwiIO, UCIIBITAHUA MMPOBOAAT HA OTHOM oOpasue I1PA wiu, ecin uMeeTcsd pAl OOUHAKO-
BbIX IIPA, Ha omnoMm IIPA kxaxnom HOpMUpPYEMON MOIIHOCTH B PALY WIHM HA THIIONPEIACTABUTEIIE,
BBIOPAHHOM M3 PAaa MO COIMACOBAHHUIO ¢ U3TOTOBUTEIIEM.

4.5 HcnbelTaHUA NMPOBOIAT B YCAOBHUAX, VKA3AHHBIX B MPWIOXKECHUU A. XapaKTCPUCTUKHU JIAMII, HE
yKa3aHHbIE B MOK, 1ODKHBI COOTBETCTBOBATH YCTAHOBJICHHBIM U3TOTOBUTEICM JIAMIL.

4.6 Bce IIPA, Ha KoTOpble pacnpocTpaHSeTCs CTAaHIApPT, JOJDKHBI COOTBETCTBOBATH TpeOOBAHHUAM
M>OK 928.

5 MAPKHUPOBKA

J.1 MapxkupoBka I1PA momxHa coaepxaTth CACAYIOUIYIO YETKYIO 0043aTEAbHYI0O UH(POPMALIHIO.

a) Kos(pdpuumeHT MOIIHOCTH ¢xeMbI, Hanpumep 0,85.

Ecin kos(dpdpuimeHT MomrHOCTH MeHee (0,95 M COOTBETCTBYET TOKY, OIepexawleMy Mo dase
HaNpsCKeHUE, TO 34 HUM OOJDKHA OBITH YKa3aHa OykBa C, Hanpumep 0,85C.

I1pu HeoOxomuMocTH MapkupoBka I1PA nojokHa coaepXarh CACAYIOLIUE TaHHBIC:

b) cumBoa Z, oboszHavarommii, yto I1PA COOTBETCTBYET YCAOBHIAM IMOJHOIO COIMPOTHUBJICHUA HA
3BYKOBBIX YaCTOTAaX;

¢) cumBoa H, o0o3Havaomumm, yro anmapar He OTHOCUTCA K I1PA ¢ MajbIM HCKaKEHHUEM.

5.2 JIOMOJHMUTEIBbHO K BBILICYKA3aHHOM 003aTe/IbHOM MapKHUPOBKE CIIeAyIOLas HHpOpMALIU, €CIU
OHA HeoOXoauMa, Jo/pkKHA uMeThed Wik Ha [1PA, unu B xaraaore u3roTroBUTE A, WIH T.11..

a) YETKOE YKA3aHUEC TUIMA 3AXHMTaHUA, & UMEHHO C MPEIBAPUTEIBHBIM WM 0€3 MPEeaBAPUTEIBHOTO
MOJOTPEBA;

b) ykazanue, Tpedyer au I1PA BCmoMOrarenbHOE YCTPOMCTBO IJIA 3aKUTAHUAL.

J.3 HeoOsa3arensHasgd MHQOPMALMA, KOTOPAS MOXET OBITh IMPUBEIACHA U3TOTOBUTECIIEM:

a) HOPMHUPYEMAY BBIXOIHAS YACTOTA MPH HOPMUPYEMOM HAMMPSKECHUH C WIH 0€3 pa0OTAIOLICH JIAMITHI;

b) mHMana3zoH OKpyXawlleH TeMneparypsl, B npeaeiaax KoToporo INPA momxeH yaoBJICTBOPUTEIBHO
padoTaTh MPHU YKA3AHHOM HANPSKCHUU;

¢) c¢BeToBoM mokasareab I1PA U cymMMapHasgd MOLIHOCTB CXEMBI.
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6 OBIIIUE ITOJIOKEHUA

I1PA, paborarwinme ¢ naMmnamMu, KOTopbele COOTBETCTBYIOT MBOK 81 wiu MBOK 901, vim apyrumm
JIIOMUHECLUECHTHBIMH JAMITIAMHU JJIA PA0OTHI HA BBICOKOM YAaCTOTE, JO/IKHBI OOCCIICYUBATH YIOBICTBOPUTEIb-
HO€ 3KHMTAHHUE JIAMIIBI IIPHU TEMIIEPAType HEMOCPEACTBECHHO OKOJIO JIaMITbl OT 10 10 35 "C 1 pabouuii pexxum
aaMnibl Tipu Temmeparype ot 10 no 50 °C n Hanpskenuu ot 92 1o 106 % HOpMHUpPYEMOTO HATIPSKEHUA.

IIpuMedaHHe— DICKIPUICCKHUE XapaKTSPUCTUKHY JTaMIl, YKa3aHHbICe B MDK 81 1 MBOK 901, oTHOCH1IME -
cs K JaMIiaM, padotaoiuM ¢ JIOU (mpu ero HopMupyeMOM HanpsixkeHUU YacToToi 5O wim 60 I'1), MOTYT N3MEHSIThCS
pu padoTe ¢ BBICOKOYACTOTHBIM [IPA B ycnoBUSX, yKa3aHHBIX B 3.3b.

7 TIYCKOBOWU PEXHUM 3AXKNTAHUA

I1PA noKHBI 3aKHUTraTh 1aMIbl 03 HEOJIArOnpUATHOIO BO3ICUCTBUA HA UX PA0OOUYHE XapaKTePUCTHKMU,
KOrgza OHU padoOTAlT B COOTBETCTBHU CO CBOMM HasHaueHUEM. I1OSICHEHHMS YCIOBHM 3aKMIAHUA JAMII
IIPUBCICHBI B IMIPWIOXEHUU D.

IlpoBepka mpOBOIUTCH HUCIBITAHUAMU MO OOHOMY M3 MYHKTOB /.1—7.4 (kakou moaxoaut) ¢ I1PA,
pa0OTAIOIIUM TIPH JIIOOOM HANpsKeHUH ceTru oT 92 mo 106 % HOpMUPYEeMOro 3HAYEHUS.

[IpuMeuvyanue— TpecOOBaHMY K TOKY M HaAIPSKCHUIO NPCABAPUTEIBHOIO IOOOIpPeBa IPUMCHUMBI K
peryaupyeMbIM 11PA 11 11000 Mo3unyy peryinpoBaHus.

7.1 TIPA ¢ npeasapuTe/bHBIM NOAOTPEBOM JIEKTPO0B KOHTPOJHPYEMbIM TOKOM

g stor rpynmbsl I1PA npuMeH410T caenyolue TpeOoBaHud. McnbITaHudg 3TOro TUNa npoBOIAT B
COOTBETCTBUHU C TPCOOBAHUSIMH A.4 MPUIIOXECHUS A.

7.1.1 Ilpn 3aMeHe KaxXaoro SJACKTPOAa JAMIIbI SKBHBAJICHTHBIM OC¢3bIHAYKTUBHBIM PE3UCTOPOM,
3HAYCHUE KOTOPOIrO YKA3aHO HA JIUCTE XapaKTEepUCTUK COOTBETCTBYIOLICH JaMnbl, ITPA mo/mkeH odecre-
YHUBATH MUHUMAQJIBbHBIA CYMMAPHBIA S(P@MPEKTUBHBIN TOK MPEABAPUTEIBHOIO MOAOIPEBa, COOTBETCTBYIOLIHM
MpeacAbHOM KPHUBOM BpeMA/TOK (pHUCYHOK 1), YKa3aHHOHN HA JIMCTE XAPaKTEPUCTHK COOTBETCTBYIOLICH
JIAMITBI.

AOCOMITHBIA MUHUMYM BPEMEHU IPEABAPUTECABHOIO MOAOrPEBa JOXKEH ObITh HE MeHee 0,4 ¢, eCnu
MHOE HE YKA3aHO HA JMUCTE XapPaKTCPUCTUK COOTBCTCTBYIOLLCH JIAMIIBL.

MakcuManbHbBIN 3(P(PEKTUBHBIN TOK NPEABAPUTEIIBHOIO MOAOTPEBA HE JO/IKECH MPEBBILIATL 3HAYCHUS,
VKA3aHHOI'O HA JIMCTE XapaKTEPUCTUK COOTBETCTBYIOLLCH JAMIIBI IIPHU JIO0OOM BPEMEHHU 7.

7.1.2 HanpsckeHue X0I0CTOro Xoaa Mexay JII000n mapou SKBUBAJICHTHBIX PE3UCTOPOB, 3aMEHSIIOIIHUX
SACKTPOABI JAMIIBI, HE TOKHO MPEBHIIATE MAKCUMAJIBHBIX 3HAYCHHUH, YVKA3AHHBIX HA JIMCTAX XapPaKTECPUC-
THK JIAMII, B TEUCHHUE NMPEABAPUTEILHOrO nogorpesa. Ilocae npeaBapuTeIbHOTO MOAOIPEBA HAMPSIKCHHUE
OCTAHETCH IPEKHUM WIHM IMOBBICUTCH A0 3HAUCHUS HE MEHEC MUHUMAJIBHOIO 3HAUYEHHA, HCOOXOIUMOIQ
IS 3KUTaHUA JIAMITBI, YKA3aHHOI'O HA JIMCTE XapaKTCPUCTUK JTAMIIBL.

Ecnu ykasaHHeI B 7.1.1 TOK, mpOXOOdUIUN 4epe3 SKBUBAICHTHBIN PE3UCTOD, MPEPHIBACTC PAHBIIIC,
yeM OyIeT JOCTHUTHYTO YKA3aHHO€ MHUHHUMAJIBHOC HAMPSCKEHUE IS 3aKUTAHUSA JIAMIIBI, TO TMOBBILICHHUE
HAMPSCKEHUS 10 MUHUMAJIBHOTO HANPSKEHUA 3aKUTaHUA JOKHO MPOUCXOIUTH B TeUeHHUE He Oonee 0,1 ¢
(PUCYHOK 2.1).

ECau moBBILIEHUE HATIPSIKEHUS MPOUCXOOHUT 3a BpeMd 0osiee yeM 0,1 ¢, TO TOK yepe3 SKBUBAJICHTHBIN
PE3UCTOP HE MOJIKEH MaJaTh HUKE YKA3AHHOTO A0COMOTHOIO MUHUMAJIBHOTO 3HAYCHUS (PUCYHOK 2.2).

Koo PpHUUHEHT aMIUIMTYAbl HAMPSKEHUI XOJMOCTOrO X04a HE JOMKEH mnpesbiniath 1,8. Jlaxe OouyeHb
Y3KHE TMHKH HaMpsSKEHUA, KOTOPBIC HE BIUAKOT HA JCHUCTBYIOLIEE 3HAYCHUE, HE JO/DKHBI BO3HUKATH B
MPOLIECCE MUHHUMAIBHOIO MEPUOIA MPEABAPUTEABHOTO HArPEBa.

7.2 IIPA ¢ npeaBapuTeibHbIM NOAOTPEBOM JIEKTPOAOB KOHTPOJHPYEMbIM HANPSIKCHAEM

I1PA 3TOro TMnma JOmXHbBI 00€CNEUUBATH COOTBETCTBYIOLLME HAMPSKEHHUSA MPEABAPUTEIBHOTO MOI0-
rpeBa SJIECKTPOIOB, pAdOUEe HANMPSKCHHUE DJICKTPOAA M HAMNPsLKEHUE 3aKuranug aammel. IlpenenbHbie
3HAYCHHUSI U COOTBETCTBYIOLLMUE DKBUBAJICHTHBIC PE3UCTOPHI YKA3aHBI HA JIMCTAX XAPAKTEPHUCTHK COOTBET-
crByouux jgammn B MBOK 81 u M3BK 901.

JlaMIbl KaKk ¢ HU3KHUM, TaK U ¢ BBICOKHUM COIMPOTUBJICHUEM DJIEKTPOIOB MOIYT pabOTaTh MPU TAKOM
CIOCO0€ 3AKMraHMA.

7.2.1 11PA momXHBI CO30aBaTh ASCHUCTBYIOIICE 3HAUYCHUE HAMPAKCHUS MPEIBAPUTEIBHOIO MOIOrPEBA
SNAEKTPOIOB B IMPEACIAAX, VKA3AHHBIX HA JIMCTE XaPAKTCPUCTHUK COOTBETCTBYIOILECH JIAMITBI, HA 3aJaHHBIX
SKBUBAJICHTHBIX PE3UCTOPaAX MPH HOPMHUPYEMOM HAMIPSKECHUU CETH.

JlonmycKaeTcd NMpeBbILICHUE MAKCUMATIBHOTO HATIPSKECHUA HA SJICKTPOAEC, €CIAU O0CCIICUNMBACTCA MAK-
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CUMAJIBHBIM TOK 4Ye€pe3 DJCKTPOA B COOTBETCTBHU C TPECOOBAHUIMH K MNPECABAPUTCIABHOMY HNOIOIPEBY
SJEKTPOIOB KOHTPOJIUPYEMBIM TOKOM.

MUHHUMAaJIBHOE BpeMA MPWIOXKCHUS HAMNIPSDKEHUA MPEABAPHUTECIBHOIO MOAOIPEBa SICKTPOAOB JOKHO
obITH 0,4 C.

B 3aBUCUMOCTH OT TpeOOBAHUM, YVKA3AHHBIX HA JIMCTE XapaKTECPUCTHK JaMIIbl, yepes 0,4 ¢ Harmpaxe-
HUE TPECIBAPUTEIIBHOIO MOJOTPEBA JICKTPOIA MOXKET:

a) MOCTOSAHHO MPUKIAOBIBATLECA B MPOLIECCe padOTHI;

b) YyMEHBIIATHCA 1O MUHHUMAJABHOIO 3HAYCHHA;

C) VMEHBIIATLC IO HYVIIAL.

7.2.2 I1PA momXxHBI 00€CIICUMBATD HANIPSCKCHUA 3KMTAHUA JIAMIT, YKA3aHHBIE HA JIMCTE XapaKTEPUC-
TUK COOTBETCTBYIOILECH JIAMIIBI, TIPH:

a) JECHUCTBYIOLLIECM 3HAYCHHH HANPSKCHUS HA JIAMIIC U

b) aMIUIMTYJHOM HAIPSKEHUH HA BCIIOMOTAaTEeJIbHOM YCTPONCTBE 3KUTAHUSA (€CaU TpeOyeTC ).

Moryr OBITH YKA3aHBI TPEOOBAHUA K 3AKUTAHUIO JAMIT LI pasaudHbIX cxeM. Ilpu padore mamm B
MMAPAJUICIIbHBIX LICIAX COOTBETCTBYIOLLIECE TPECOOBAHUE K OTHOM JIAMIIEC PACIIPOCTPAHACTCS HA KAXKIYIO JIAMILY.

HanpskeHue 3aKuraHud NpUKIAabIBAIOT OOJHOBPEMEHHO ¢ HAMPSKECHUEM MPEABAPHUTEIIBHOIO MTOO0-
rpeBa BJICKTPOIAa WIM HOBBIIIAIOT A0 3TOro ypoBHA uepe3 0,4 c¢. JIioboe HanpsokeHue, MPUKIIAIbIBACMOE
paHee 0,4 ¢, JOKHO OBITh HUXKE 3HAUECHHA, KOTOPOE MOXKET BBI3BATHh 3aXKHUTAaHHUE JIAMIBI WIH JOJIKHO
COOTBETCTBOBATH 3HAYCHUIO, YKA3AHHOMY JUIHA 3aKUTAHUA JIAMIT C MIPEABAPUTEIIBHBIM MTOJOTPEBOM KOHTPO-
JTUPYEMBIM TOKOM.

7.3 1IPA nna 3axuranusa 0e3 npeaBapuTe/IbHOIO Moaorpesa

I1PA, COOTBETCTBYIOILIHNE OMPEACTICHUIO 3.12, TOKHBI OBITh CKOHCTPYUPOBAHBI TaK, UYTOOBI CYMMAp-
HOE€ BpeMsd TICKOLIETO paspala B MPOLECCe 3aXUTraHug He npeBblano 100 MC nmpu u3MEepeHUH ¢ HOMHU-
HaJbHOM JaMnon. Ilpu wu3sMepeHHUH HEOOXOOIMMO MCKIIIOUYUTH ONMHU30CTHh € JIIOOBIMHU 3a3¢MJICHHBIMU
METAJUIMYCCKUMU JCTATIIMHU, KOTOPBIE MOTYT AE€MCTBOBATHh KAaK BCIIOMOTaTeIbHOEC 3aKUTAKOIIEE YCTPOMCTBO.
[lepuon Taewouero paspsaga CYUTAIOT 3aKOHUYEHHBIM, €CJIM TOK JIAMIIbl cocTaBasieT He MeHee 80 % HOMMU-
HAJIBHOTO TOKA JIAMIIBI.

IIPA cuumarwom coomeemcmeyouum YKa3anHbiM mpeboBanusm, ecal 8blHOAHAIOMCS CACOYVIOWUE VCA08US

7.3.1 Hanpsocenus xorocmoeo xooa

Hamepenue nposoosam ocuuanoepagom. [locae 3amenvt 6cex 31exmpooos aamnwt (PUCYHOK 3a) HA FKBUBA-
NCHMHbIe 0e3bIHOYKMUGHbBIE pe3ucmopul R-, 3HaQueHUs KOMOpbIX VKA3AHbL HA AUCMAX XAPAKMEPUCMUK COOM -
GEMCMEBYIOUUX AAMN, HANPAAHCEHUE X0A0CMO20 X00A 00AMNCHO YO0BACMBOPAMb 3HAUEHUIO, VKA3ZAHHOMY HA AUCME
XapaKmepucmuxk cOomeemcmeyoueu 1amnbl.

Ecau dee aamnot pabomarom nocaedos8amenvHo, mo HANPAMCeHUe X0A0CMO020 X00a HA Kaxcoou aamne
00AICHO ONpedessimuvesi NOoHepeoHo:. 3aMeHsAs O0HY AaMNY HOMUHAALHOU AAMNOU, A 31eKmpodvl Opyeou —
IKBUBANCHMHBIMU PE3UCMOPAMU, 3HAYCHUS KOMOPLIX VKA3AHbL HA AUCMe XapaKmepucmux coomeemcmeyrouiel
AAMAbBL,

Hanpsocenue xonocmoeo xooa usmeparom mexncoy 3K8UBANCHMHBIMU Pe3UCMopamu, U OHO O0ANCHO
COOMBEMCMBOBAMb 8 000UX CAYYAAX 3HAYEHUID, VKA3AHHOMY HA AUCME XAPAKMepucmuKk coomeemcmaeyouiel
AAMAbL, 015 OOHOU AAMNbL.

[IIlpuMeua Hue— llpyn HAMYNY TOMOJIHHUTEILHOTO MPESABAPUTEIBHOIO IOJOTPEBA SJICKTPOIOB B ITPOLIECCE
3aKUTaHUSd MUHUMAJIbHBIC 3HAYCHUS JOJDKHBI ObITh TAKMMM, YTOOBI IICPHUOI TJICIOLICTO pa3psaaga He mpeBbimran 1 Mmc.

7.3.2 [lpoeepxka noanoco conpomusnenus I1PA

ITPA Ooadxcen obecnewusamsv mok He MeHee YKA3AHH020 HA AucCme XAPAKmepucmuK coomeemcmeyuie
AaMAbL, K020a 0e3biHOYKMuUGHbI 3KeusareHmubit pesucmop R;, 3Havenue KoOmopoco YVKA3aHO Ha Aucme
XapaKkmepucmuxK cOOmeemcmeyuel 1amnvl, 3amMeHsem AaMny, a Kaxcobvli 31eKmpod AAMHbL 3AMEeHACMCS
6e3bIHOYKMUBHBIM PE3UCMOpPOM R, 3HaueHue Komopoeo YKa3ano Ha mom jxce Aucme Xxapakmepucmuk (pucyHok
3b) npu nanpsaxcenuu 92 % HOpMUPYEMOCO HANPANCEHUAL.

7.3.3 Tox aaexmpoodos

IIPA ¢ 3axcueanuem 6e3 npedeapumenbHo2o nodoepesa Mo2ym co30asams nodozpees 31eKkmpodos 6 npouecce
3ax4CUCAHUAL.

Tok uepe3 an1eKkmpo0dot, ecau umeemcs, He J0AXHCEeH NPedblilamb MAKCUMAAbHO20 3HAYCHUS, YKA3AHHO20 HA
aucme XapaKkmepucmuk coOOmeemcmeyouel 1amnol.

H3mepernue nposodsm ¢ 3K6UBANEHMHbIM pe3ucmopom R; (pucynok 3c), 3HaveHue Komopoeo paccuumol-

8aOM HO hopmyae
_ —1
R, =11Q2,1 L)
rae [y — HOMHMHAJIBHOE 3HAYCHHUE padOodero TOKa JIAMIILL.
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7.4 Bcnomorare/bHbie YCTPOMCTBA A 3AKUTAHUA M PACCTOAHHSA

g mamn, padorarwomumx ¢ I1PA, COOTBETCTBYIOIIMM HACTOALLIEMY CTAHIAPTY, MOXKET TPEOOBATHCH
BCIIOMOIaTe/IbHOE 3aXKUramwllee yCTpomucTBo cornmacHo MOK 81. HanpsokeHHe X0I0CTOro xoaa U Harps-
JKEHHME HA BCIOMOTrAaTeJbHOM 3aKMIAIOIIEM YCTPOMCTBE (€CAH TPEOYETCd) B MPOLIECCE NMPEeABAPUTENBHOIO
MOJOTPEBA M 3AXKHUITaHWA JOLKHBI OBITH B IMPEACAaX, VKA3aHHBIX B HHMOPMALIMOHHBIX OAHHBIX I10
pa3padoTke I1PA Ha aucTe XapakTepHUCTUK COOTBETCTBYIOLICH JTAMIIBL.

8 PABOYNU PEXUM

8.1 Ilpu HOpMHUpPYEeMOM HamNpsKeHUW cBeTOBOM mokasatenb [IPA momxeH ObiTh He MeHee 95 %
3HAUCHHUA, YKA3aHHOI'O H3TOTOBUTEIICM.

Ecnu ykazanHb ¢BeTOBOM noka3sareib I[1PA Mensbie 0,9, TO JoaXHA OBITH JOKA3aHO, YTO padoyue
XapaKTePUCTUKU J1aMIl, padoTarwimux ¢ 3tTuM I1PA, He yxyomawTcd. COOTBETCTBYIOLIECE UCMBITAHUEC — B
CTAaOIUuM pa3pabOTKMU.

8.2 Ilpm HOpMHUpPYEMOM HAIIPSKEHUH CyMMAapHAas MOIIHOCTHh CXeMBI JOJDKHA OBITh He Oonee 110 %
3HAUECHUS, YKA3aHHOIO U3roToBUTeIEM npu padore [1PA ¢ HOMMHANBHOM(BIMM) JTaMOOM(aMHU).

8.3 TpeOoBaHua K peryMpOBAHHIO

8.3.1 llonmorper 3JeKTPOAOB JAMIIbI

JJ19 TOrO 4TOOBI HE CHIZKAJICA CPOK CAYKOBI JIaMIIBL, IIPU padOTe JIAMITI B PEXKUME CBETOBOI'O IOTOKA
MEHBIIETO ONTUMAJIBHON padouerl TOUYKH, HEOOXOAUMO, YTOOBL [1PA obecrieunBas mOCTOAHHBIA MOJOTPEB
SJIEKTPOAOB JIAMIL.

8.3.2 PeryJmpoBanue MOIHOCTH JIAMIIbI

TpedoBaHuA npUBEACHBI B MIPWIOXEHUU E.

B Hacrodliee BpeMs CYLLIECTBYIOT TAKXKE JAPYrUue HE CTAHAAPTH30BAHHBLIC MHTEP(MPEHUCHI, YTO MOXET
MPUBECTU K MPOOaeMe UX B3aUMO3aMECHACMOCTHU.

I1o3TOMY HCHIIBITAHUA HEOOXOAHUMO IMPOBOJMUTH B COOTBETCTBHM C YKA3AHUAMHM M3TOTOBUTEHI. UM
UHTep(Penca JOKeH ObITh YKa3aH B MapkupoBke T1PA.

8.4 Ecim He yKa3aHO MHOE HA JUCTE XapaKTePUCTUK COOTBETCTBYIOLICH aaMibl, TO I1PA momxeH
OrpaHUUYMUBATh TOK HOMHUHAJBHOM JAMIIbI 10 3HAa4YeHUs, He mpeBbiiaouero 115 % toka, co3maBaeMoro B
TOM XK€ JIAMIIE MPHU €€ padoTe ¢ 00pa3uoBbiM [1PA.

Hszmepenue nposoosam no cxeme, npusedeHnou Ha pucyHke 4.

9 KOD®OUITUEHT MOIITHOCTU CXEMBI

N 3MepeHHBbIN KO3(M(PUIMEHT MOIITHOCTH CXEMBI HE JO/KECH OTJIMYATLCS OT 3HAYCHUA, YKA3AHHOIO B
MapkupoBke I1PA, Oonee yem Ha 0,05 npu padore IIPA ¢ 0OgHOM MM HECKOJIbKMMH HOMHWHAJIBbHBIMH
JIJaMIIaMH [P HOPMHUPYEMbBIX HANIPSDKEHUU U YaCcTOTE, MPUKIIAABIBACMbBIX K CXEME.

Haa perynupyembix I1PA KO3 PUUMEHT MOIIHOCTH U3MEPACTCA MPHU MOJTHON MOIIHOCTH.

10 TOK, ITOTPEBJISIEMBIA U3 CETH

Tok, moTpeOmgembit n3 cetu IIPA, pabGotalolmiuM ¢ HOMUHAJIBHON JaMIION MPU HOPMHUPYEMOM
HAMPsSCKEHUU, HE JOJDKEH OTVIMUATBCA OT YKAa3aHHOrO B MapkupoBke I1PA uiIu B Katajsore M3roTOBUTEIIS
oonee yem Ha 10 %.

B 11000M NMo3suuuM perympoBaHUsA TOK CeTH peryaupyeMsbix I1PA He momkeH nmpeBhIIaThs 00J1ee 4YeM
Ha 10 % 3HaueHue, yKazaHHOE B MApKUPOBKE.

11 MAKCUMAJIBHBIN TOK B JJIOBOM BBIBOJIE DJIEKTPOJIA

ITpu HOpMaNbLHOM padoTe U 1IOOOM HAMPSKEeHUU ceTH OT 92 10 106 % HOpMHUpPYyEeMOro 3HaUeHU TOK,
MPOXOOAIIMM Yepe3 000N U3 BBIBOJOB HJICKTPOAOB JIAMII, HE JOJIKEH MPEBBLINIATH 3HAUEHUA, YKA3aHHOTIO
Ha JIUCTE XapaKTePUCTHUK COOTBETCTBYIOLLICH JIAMIIBI.

Hamepenue npoeoodam ocuunrioepagom uau opyeum nooxooswum ycmpoticmeom. Hzmeperus 00a3CHbGI
nPOBOOUMDBCS C HOMUHAABHOU AAMNOU HA 6CeX KOHMAKmMax 31eKmpodoes.

6
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12 ®OPMA KPUBOH TOKA

12.1 dopma KpHBOM TOKA CETH
I'apMOHHKHM TOKA, MOTPEOMAECMOrO CBETHWIBHUKOM, JO/DKHBI COOTBETCTBOBATH MOK 555—2.

[IpuMedaHUe— YKazaHHOe TpeOOBaHNEC IIPUMEHUMO K CBETWIbHUKAM WM [1PA, KOTOpBIC TpeaIHA3HAYC-
Hbl IJISI IPUCOCIVMHCHUS K NCTOYHVKAM MUTAHWA, VKa3aHHBIM B pasaciac 4 MODK 555—2.

ECAu KOHKpEeTHBIC UCIIBITAHUA ¢ HOMUHAJIBHBIMH JJAMIIAMU NOATBEePKAAK0T, 4TO I1PA mig MoMHHe-
CLUEHTHBIX JIAMII VIOBJICTBOPAIOT TPCOOBAHUAM COOTBETCTBYIOLIECH TAOAULBI MOK 555—2, TO CBEeTUIBHUK
CUMTAIOT OTBCYAIOLLUM 3TUM TPCOOBAHUAM M HE IMOIJICKALIUM NPoBepKe. M3rotoBUTe M 0043aHbBI YKA3KI-
BaTh, JO/DKCH WIM HE OOJLKEH ucnbiTyeMblil [1PA nmoaBepratbcs CiaeayroneMy UCIBITAHUIO.

Ecnu I1PA He ObUIH IpOBEPEHEBI OTACABHO WIH HE COOTBETCTBYIOT STOMY TPEOOBAHHIO, TO CBETHUIBHHUK
MOJJICKUT 3TOMY UCHBITAHUIO U JO/LKEH YIOBICTBOPATH 3TOMY TPECOOBAHUIO.

HcnbiTaHue POBOIAT B COOTBETCTBUU ¢ TPEOOBAHUAMU pasacia A.2 nmpwioxeHusa A. I1PA noyxkeH
padoTATh MPH €ro HOPMUPYEMOM HAIMPSKECHUU ¢ HOMUHAJBHOM AaMnon (wiau gamMnamu). Ilocae ctadunm-
3allMM PEeKUMA PadOTHL JaMIbl (POPMA KPUBOM TOKA CETH JO/KHA OBITh TAKOHM, YTOOBI COOECPKAHME
FAPMOHHUK HE MPEBBILIANO 3HAUYCHUM, YKA3aHHBIX B COOTBETCTBYIOLIEH Tadomue MBOK 555—2.

12.2 dopma KpuBOH padOYEro TOKa JAMIIbI

HcnbiTaHue IPOBOIAT B COOTBETCTBHU ¢ TPEOOBAHUAMMU pasaeiaa A.2 NMpUWIOXEeHUd A.

I1PA poixeH paboTaTh pH €ro HOPMUPYEMOM HAMPSZKEHUU ¢ OIHOM WIH HECKOJIbKUMHU HOMUHAJIb-
HbIMH jgdaMmiamu. llocae cradunm3anuu pexxumMa padoOThl daMibl PopMa KPUBOM padOUYEro TOKA JIAMITHI
TOJDKHA COOTBETCTBOBATH CACAYIOLIUM TPECOOBAHUSAM:

a) B KAXIOM CACAYIOLIEM APYT 3a APYrOM MOJIYIIEPHOIEC OrMOALIAss KPUBOM TOKA JAMIILI HE JOJMKHA
OTJIMYaThCsd Oosiee yeM Ha 4 % 3a paBHble MOMEHTHI BpeMEHU MNocie mnepexona ¢a3bl HaANMpsIKeHUS
MCTOYHHMKA MMUTAHUA Yepes3 HOJIb.

IIpumMeudanue— Lleap 3T10ro TpeOOBaHN — UCKIIOYHNTD PA3INUNEC (DOPMBI KPUBOM B PA3HBIC IOJIYIICPHO-
Ibl CETH;

b) MaKCHMaJIBHOE OTHOWICHUE AMIUIMTYJHOIO 3HAYCHUSI K JCWCTBYIOLLEMY 3HAUYCHHIO HE TOJIKHO
MIPEBHIILATE BBICOKOYACTOTHBIN KOOMPUILIMEHT aMIIMTYAbI, PAaBHBIN 1,7.

EcauM BBICOKAd 4YacTOTA MOAYAHUPOBAHA OCHOBHOM YaCTOTOM, TO MAKCUMAJIBHBIA KOS(MPULIMCHT
AMIUIMTYOBI TOKA JaMMBbI IS MOAYJIMPOBAHHON OrM0amlIe He TO/DKEeH MpeBbIarh 1,7%.

[IpuyMeudaHnune— KosppuumeHT aMImuTyabl TOKA BBICOKOM YacTOTbl PABCH OTHOILICHUI) AMILUINTYADI
MOIVJIMPOBAHHON (MJIM HEMOAVJIMPOBAHHOMN) Oorudaroie Toka K 3Q@MEKTUBHOMY JCUCTBYIOIIEMY 3HAYCHUIO TOKA.

13 3AIIIATA OT MATHUTHBIX BJIUAHUHA

I1PA noskHBI UMeTBh S(PPEKTUBHYIO 3aLIUTY OT MATHUTHBIX BIUAHUMN, BBI3BAHHBIX PACOJIOXECHHBIMHA
MOOIU30CTH PEPPOMATHUTHBIMU MaTepHATIAMH.

[Ipoeepxy npoeodam caedyrouum Ucnblmanuem.

B npouecce nposepxu [1PA doasxcen pabomams npu e20 HOPMUPYEMOM HANPAICEHUU C COOMBEMCMBYIouieU
aamnou. llocae cmabusuzauuu pexcuma pabomovl cmaibHyi0 NAACMUHRY moawiunou 1 mm, wupunou u OAUHOU
boavute, yem wiupurna u oruna ucnvimyemoeo IIPA, nocaedosamenvro npuxaadvieaiom 6HAOMHYKO K OCHOBAHUIO
IIPA na paccmosnuu 1 mm om xaxcdou e2o cmopouwvt. Ilpu s3mom usmepsiom nompebdagemuviti AamMNou mok,
3HAYeHUe KOMopo2o He JOANCHO omauvamscs 6oaee yem Ha 2 % om 3HAYEHUS, UBMEPEHHO20 NPU OMCYMCMeEUY
CMAAbHOU HAACHUHDL.

14 T11OJIHOE COITIPOTUBJ/IEHUE HA 3BYKOBbLIX YACTOTAX

I1posepky I1PA, uMeroiux B MAPKUPOBKE CUMBOJI MMOJHOIO COMPOTUBJICHUS HA 3BYKOBBIX YACTOTAX
(5.1), MPOBOOAT B COOTBETCTBHM € PA3ICIAOM A.3 NMPUIOXECHUA A.
Ha kaxnmom yacrore auanasoHa 400—2000 I'm momHoe compotusBiacHue IIPA, paGoraroiiero ¢

* B nonun paspelaeTcs MakKCUMAILHEBII KO3hdUIMEeHT aMImnTyasl 2, 1.
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HOMHWHAJIBbHOM JIAMIIOH MPHU €TI0 HOPMHUPYEMBIX HANIPSDKEHUH U YACTOTE, JOKHO OBITH MHAYKTUBHBIM. Ero
[TOJHOE COIMPOTUBJICHUE B OMaX TOJIKHO OBITb HE MEHEE 3HAUCHUS COMPOTHUBICHUA PE3HUCTOPA, KOTOPHINI
PaCcCEenBACT TY K€ MOLIHOCTD, UYTO U KOMIUIEKT «wiaMna+I1PA» ipu padoTe nmpu HOpMUPYEMBIX HATIPSIKCHUHA
u yacrtore. IlomHoe compotuBieHue I[TPA u3MepsiioT CUTHaJOM, HampsikeHHe KOToporo pasHo 3,5 %
HOPMUPYEeMOTo HanpskeHuss mutaHud I1PA.

Hiaa pguamaszoHa 4yacTtoT 250—400 I'n 3HayeHWe MOJHOIO COMPOTHUBICHUA JO/LKHO OBITH HE MEHEE
MMOJIOBUHBI MUHUMAJIBHOIO 3HAYCHU, 1ONYCTUMOro mid auamnasoHa 400—2000 I

[IpuMedyaHne— YCTpOUCTBO LIS MOJABICHUS PATUOIIOMEX, COACPXKALICC KOHACHCATOPHI EMKOCTbIO MCHEE
(0,2 MKk® (CyMMapHOE 3HA4YCHHUC), €CJIM OHU BCTPOCHBI B I1PA, MOTyT OTCOCOMHSITHCA IIPU 3TOM HCIIBITAHWH.

15 OCHOBHBIE IIEPEXO/IHBIE ITEPEHAIIPA2KEHHNUSA

CeTeBbIC MEPEXOOHDBIC MEPCHANPAKECHUA JTIO00N MOMAPHOCTH, CAYUYAMHO BO3HUKAIOUIUE U HAKJIAIBI-
BAIOLLMECH HA OCHOBHOE HANPSXKEHUE, KAK YKA3aHO B pasaciae A.d NMpWIOXEeHUI A, HE JO/DKHBI HAPYLIATH
dbyakunoHuposanue I1PA wiam BeIBOOAUTH €ro U3 CTpod. BiausaHHUe MOJHHUM HA paCIIPEeIcIUTEIIBHYIO CETh
BO BHUMAHHUE HE NMPUHUMAIOT.

Henvimanue nposoosam 6 coomeemcmeuu ¢ mpebosarnuamu pazdeaa A.5 npusoxcernus A.

16 METOJUKA UCIIBITAHAU B AHOMAJIBHBIX PEXKNMAX

16.1 3amena namnot (ramn)

B npouecce pabomvr IIPA npu eco nopmupyemom nanpsaxcenuu +10 % c coomeemcmeyrowei ramnoil
(1amnamu) ona (oHu) doaxcra(vt) omcoedunamocsa Ha 1y om [1PA 6e3 evikarouenus nanpaxcenus cemu. B konue
3Mo20 nepuooa aamny (aamnvt) 6Ho6b npucoedunsarom. Ilocae smoeo aamna (aamnot) 00aMCHA(bl) HOPMAABHO
3axucucamvCsa U pabomams nociae HO8MOPHO2O0 HOOKAIOUECHUS K cemul.

16.2 Hezaxcuearouiascsa ramna

C umumupyrowum anexkmpood pe3ucmopom, YKA3AHHbIM HA COOMEEMCMEYUueMm AuUcme XapaKmepucmiux,
NPUCOCOUHEHHBIM 8MECMO Kaxc0020 saexkmpoda aamnst, LIPA doadcen pabomams npu HOPpMUPYEMOM HANPSICE-
Huu +10 % 6 mevenue 1 4. B KoHue 3moeo nepuooa pezucmop OmcoeouHsom, cOOMeEemcmeyiouyw A1amny
(1amnbt) npucoeouraom, U oHa (OHu) 00ANCHA(bl) HOPMAALHO 3aXHCULAMbCA U padbomamb Ho KpauHel mepe nocae
HOBMOPHO2O NOOKAHEHUS K cemu.

17 PECYPC

17.1 Ileped ucnotmanuem [IPA nodeepearom ucnoimanuio memnepamypHoiM UUKAOM U BKAIOUCHUEM HA
X0A0CMOM X00Y.

a) Hcnotmarnue memnepamypHvim UUKAOM

Cuauana II1PA evioepicuearom 6 meuernue 1 4 npu MUHUMAALHOM 3HAYEHUU MEMNEPAMYPbl OKPYHCaroueu
cpedvl. 3amem Ha 1 4 memnepamypy nosviuwiarom 0o t,.. [lpoeodam name makux memnepamypHoix yuxkioe. Ecau
MUHUMAAbHOE 3HAYeHUe memMnepamypbl He YKA3aHo, mo 00ANCHO ucnoavzoeamocs 3navenue +10 °C.

b) Hcnoimanue uuxaamu 6KaroverHul

Ipu nopmupyemom nanpsxcenuu I1PA co c60600HbIMU BbIXOOHBIMU KOHMAKMHBIMU 3ANCUMAMU BKAIOUAIOM
u evikarouarom kaxcovie 30 c. Taxou yuxa noemopsom 1000 pas3.

17.2 3amem I[IPA Oosadxcen pabomams ¢ coomeemcmayoue Aamnoi npu HOPMUDYEMOM HANPIICEHUU
cemu U npu memnepamype oKpyxicarowei cpeovt, komopas obecneyueaem t. , ¢ mevenue 200 4. Ilo okonuanuu
UCNBIMAHUSA U nocae oxaaxcoerus 0o komuamuou memnepamypot [IPA Ooadcen obecnewusams HOPMAAbHOE
3anxcuearue u pabomy coomeemcemayrwuied 1amnvt 8 mevenue 15 mun. B npouecce s3moeo ucnvimarus Aamnsl
00AICHbL PACHOAA2AMBCS 6HE UCHBIMAMENbHOU Kamepbl npu memnepamype okpyxcarouieu cpedot (25t5) °C.

17.3 Temmneparypa ¢, — 3TO TEMIIEpATypa, U3MEPEHHAA B HAUOOJEE TAXKENOU MO3ULIHMH PETYIHPOBA-
HUA. DTA MO3HLIHNA MOXKET ObITh YKA3aHA U3TOTOBUTEAEM MPH KOHCYJIBTALIMU ¢ HUM.

IlpumMeganue— M3MepeHne TemMmeparypel /. CBETWIbHMKA IIPOBONAT B HAMOOIEE TAXKEITON MO3VLNU
pPETYJINPOBAHUA.
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i, A
.78 ., .2\05
Ik—(t— =+ Im)
npni, ——————= a
{m — -
OI4 te t, C
[Ipumep 1
IIPA cootsercTByeT 7.1.1. M3Mepsitouieecsi IeCTBYIOLIEe 3HAYCHNE TOKA /, HIKOTA HE ManaeT HUXKE YCTAaHOB-

JEHHOTO JCHCTBYIOWIETO 3HAYEHNS TOKA #; (3a 1,), MO3TOMY Ul OCUCTBYIOLIETO 3HAYCHUS OTrMOAIoLIEN TOKA 7, MOXET

I
ObITHh MCHOJb30BAHO BBIPAXKCHUC
f f

0 0
i, A
lkante
im

0,4 t, L, C

I Ipumep 2
IIPA He cootBercTtByeT 7.1.1. M3MeHsiiomeecss ACHUCTBYIOLIEE 3HAYCHNC TOKA /, NOCTUTACT YCTAHOBJICHHOTO
NEVCTBYIOLIETO 3HAYEHNS TOKA #; (3a 7,) HEMOCPEACTBEHHO IEPE] MOMEHTOM BPEMEHM {,, TIOSTOMY JJIS1 ACHCTBYIOLLETO

3HAUCHUSI OTHOAIOIIEH TOKA i, MOXKET OBITh MCTIONB30BAHO BBIPAXKEHUC

i, A

0,4 f

e

[Ipumep 3
IIPA coorBercTByeT mnm He cooTBeTCTBYCT /.1.1. M3MeHsIoIeecs ACHCTBYIONICE 3HAYCHUE TOKA I, TPCBLIIIACT
YCTaHOBJICHHOE OCUCTBYIOLICE 3HAYCHUE TOKA I (3a f,) TOJBLKO IS YaCTH IEpUoIa 10 /,.

M3MepeHne WM pacdyeT SHEPTUM HEOOXOAMMO IIPOU3BOANTL B COOTBCTCTBUU C BbIPAXKCHUCM
t t

¢ ¢
Ji dt > J i dt
P kK-
0 0
CyMMapHbIA 3P@PEKT IPeaBAPUTECIbHOIO MOIOIPEBa U3MECHAIOLIMMCI TOKOM IIPCABAPUTECIBHOTO ITOAOIPEBa 3a
BpeMH f, HE TOJDKECH OBIThH MEHEE NEVCTBYIOLIETO 3HAUECHUS TOKA i (3a 1,).
BO3MOXHBIC Cay4yay MOKA3aHbl HA TPEX NPUMEPAX.

PucyHok 1 — O0bsIcHeHUE 3PPCKTUBHOTO TOKA MPCABAPUTCIBHOIO MOIOTPEBa
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3

HanpsixeHue
xonocTtoro xoga U, B
N
SN

t, (t, +t) t c

—

O

[logorpes
aneKkTpoaa

te (te + tS) t, C

I — ixn0 te, 2— Upno te; 3— Uniocne fe; 4 — NPpOIOIKUTEIBHOCTD IEPEXOIHOTO repuoaa s = 100 mMc,
He Ooyice; 5 — MOAOIPEB IECKTPOIA MPEKPALIACTCI B MOMEHT fe

PucyHOK 2.1 — I1PA, KOTOpBIM NpEeKpalllacT TOK NPEABAPUTEIbHOIO NMOIOIrpeBa IpHu
TIOBBILICHU Y HAIIPSKCHHUS XOJIOCTOTO X012

LN

Hanps)xeHue
Xonoctoro xoaga U, B
QD
\

\

(t, +t) t, C

N

[lopgorpeB
anekTpoaa
—
g

t, (t, + t) t c

I — 2 im 10 3axxuranvd Jgamnel, 2 — i 10 fe, 3 — U 00 fe; 4 — U nocne £; 5 — npoaoakuTeNbHOCTD
[EPEXOIHOro nepuoaa & = 100 Mc

PucyHok 2.2 — I1PA, KOTOpBI MMEET NMPOIOBKUTEIBHOCTD NEPEXOTHOTO NMEPHOIA
HAOPSKECHUS XOJI0CTOro xoga »> 100 Mc

PucyHOK 2 — TpeboBaHMs K HAIIPSKCHUIO XOJOCTOrO xo4a I11PA ¢ nmpeaBapuTeabHbIM
IIOJOTPEBOM KOHTPOJIUPYEMbBIM TOKOM
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I — cetp; 2 — ucnbityembin [1PA; 3 — nameputenbHoe I — cerp; 2 — ucnwityeMbin [1PA; 3 — usMepureabHoOe
YCTPOHCTBO YCTPOUCTBO
PucyHOK 3a — CxeMa IIpOBEPKU HAIIPSKCHUA PucyHOK 3B — CxeMa IpOBEPKU TTOJTHOTO
XOJIOCTOTO XOOa conpotuBacHud 11PA

I — ceth;, 2 — ucnbpityeMbId [1PA; 3 — M3MEPUTEIBLHOE YCTPOUCTBO, 4 — J1aMIa

PucyHOK 3¢ — CxeMa IDpoOBEPKM TOKA DJICKTPOIA

PrucyHoOk 3 — CxeMa IpOBEPKU 3aKUTAaHUA 0€3 IIPEABAPUTEIIbHOTO ITOAOTPEBA

11
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® BN

4

R
-
I — cetb; 2 — ucneityeMbld [1PA; 3 — HOMMHANBHA4a 1aMiia; 4 — TOKOBBIM MPOOHUK;
5 — CEJIEKTUBHHBIN BOJABTMETD WIHN AHATU3ATOP BOJIHEL

HU3MepuTeabHOES VCTPONUCTBO MIPUCOCINHAIOT K BBIXOJHOM LIS, OJMXKANIICH K IMTOTCHIMAIY 3CMJIN.
3a3eMJIATh JIIO0OVIO BLIXOIHVIO 1LICIIb HET HEOOXOIUMOCTH.

Pucynok 4 — M3MepeHue GopMbl KpUBOM TOKA

-

-
L

4 —

I — reneparop 250—2000 I'm; 2 — cetb 50 (60) I';; 3 — duabtp 50 (60) I'tt; 4 — ceneKTUBHBIM BOJIBT-
METP WIK AHAJIU3ATOP BOJIHBI

[IpuMeua HHU e — 3HaucHue 200000 OM 11 OTHOTIO IUICYa MOCTA HE SIBISICTCS KPUTUYHBIM.

PrucyHOK 5 — M3MepeHre MOMHOTO CONPOTUBIICHNS HA 3BYKOBbBIX YaCTOTaX

12
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RC 3
O J 3

RC

I — cerp; 2 — ucnptyeMbil [1PA; 3 — U3MEPUTEIBHOE VCTPOMCTBO

Pucynok 6 — Cxema ncnertanusg [1PA ¢ npenBapuTeIbHBIM TOTOTPEBOM
KOHTPOJNPYEMBIM TOKOM

3 4 O

R
A
Lo
|
___________ — Y
£ O

I — nm3onupyolmi TpaHcHopMaTop; 2 — CETh;, J — TEHEPATOP CHMHYCOMAATBHOTO HAMPSKECHUA, 4 —
YCWINTENbh MOIIHOCTH; 5 — OOPA3sLOBBIN PE3UCTOP; 6 — JaMna; 7 — K4 3aKHUTaHMS

PucyHok 7 — BpIcOKOUYACTOTHAsE O0pa3loBas ¢CXeMa

0.4 f, C

[ — a0CONKTHBEIML MUHUMYM im;, 2 — i ipu fe = 0,4 ¢; 3 — 3Q@OEKTUBHBIN TOK IIPECABAPHUTEIBLHOIO
[OAOrpeBa; 4 — MaKCUMAJIbHBINA 3(PGEKTUBHBIN TOK IIPECABAPUTEIBLHOIO MOIOrPEBa B JIKOOOM MOMEHT
BPEMEHM £, 5 — MPEae] MUHUMAIBHOTO 3 (MEKTUBHOTO TOKA MPEABAPUTEIBHOTO MOAOTPEBA 34 BPEMH fo

Pucynok 8 — TpeboBaHHS K TOKY IPESIBAPUTSILHOTO MOAOIPEBa KOHTPOJINPYSMbBIM
TOKOM
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IHTPUTOXKFHHUFE A
(o6a3amenvroe)

NCIIBITAHNUA

A.1 OO0mme TpedoBaANMA

N cnpITaHUA ABTSAIOTCS TUIIOBLIMHM. OOWH 00pa3ell JODKCH MOABEPraThCsl BCEM MCITBITAHUSIM.

A.l.1 Oxpyxcarwwias memnepamypa

Henvimanusa npoeodsm 6 3auiuuleHHOM Om CKBO3HAK08 NOMEUWEHUY U NpU memnepamype okpyxcarouieli cpedot om 20
do 27 °C.

Mg ucnoimanuti, Komopuie mpebyrom cmabuAbHOCIU pabovux XapaKkmepucmuk AamMnsl, memMnepamypa 6030yxa 6oKpye
aamnwl doaxcra ovimo om 23 do 27 °C u He doaxcHa usmenamocs 6oaee wem na 1 °C 6 npoyecce ucnovimanuil.

A.l1.2 Hanpsaocenue u wacmoma cemu

a) HcneimamenvHoe HanpadceHue U 4acmoma

Ecau ne yxazano unoe, mo ucnoimyemuwiti IPA doaxcen pabomamo npu HOPMUPYEMOM HANPAICEHUU, A 00pa3U06blli
ITPA — npu Hopmupyemsix HanpadceHuu u wacmome.

Ecau mapxuposxca IIPA codepucum yxaszanue o6 UCHOAB30BAHUU €20 6 OUANA30HE HANPANCEHUU cemu uau paoe
OMOEAbHBIX HOPMUPYEMBIX HANPANCCHUL CEMU, MO 3A HOPMUDPYEMOE HANPANCCHUE MONCEM NPUHUMAMBCA A1000e HANpAdCeHue,
018 KOMopo2o OH NpeOHa3HaYeH.

b) Cmabussnocms cemu u yacmomul

s 6oavuuncmea UCHLIMAHUL HaAnpaXdceHue u yacmoma cemu oaga oopasuoeoco [1PA doaxcuvr noddepacusamocs ¢
mounocmoio +0,5 %. Oonarxo 6 momenm u3mepeHutl Hanpaxcerue 00ANCHo pecyauposamuvca 6 npedesax +0,2 % ykazauunoeo

UCHBIMAMENbHO20 3HAYCHUA.

C) Dopma xKpueou HANPANCEHUS cemu

Cymmaproe coodepiucanue 2apmMoHUK 8 HANPANCCHUU cemu He 00axCHo npesviiiams 3 %, U onpedeasemcs Kax cpedwnee
KeadpamuueckKoe 3HA4YeHUe CYMMbl OMOCAbHBIX 2APMOHUYECKUX COCMABAIIOUUX O OMHOUWEHUIO K OCHOBHOU, NPUHAMOU 3Q
100 %.

A.1.3 Macnummnuie s¢hpexmoi

Ecau ne yxazano unoe, mo nHa paccmosnuu 25 mm om noeepxnocmu 0opaszio6o2o uau ucnovtmyemoz2o IHPA ne doaxcro
Oblmb MACHUMHBIX 006EKMO08.

A.1.4 Yemanoexa u npucoedunernue HOMUHAABHBIX AAMA

/s obecneuenus cmabuabHOCMU FAEKMPUUECKUX XAPAKMEPUCIUK HOMUHAAbHBIX AAMI OHU O0ANCHBL YCIAHABAUBAIMNb-
C4, KAK YKA3AHO HA AUcme XapaKmepucmux HOMUHAAbHOU aamnel. Ecau nHa aucme xapakmepucmux HOMUHAABHOU AGMNbL
Hem YKQ3aHUl RO YCMAHOBKe, MO AaMRY YCIMAHABAUBAIOM 20PU30HMANBHO.

Pexomendyemcs, umobot aamnovl cOXpauaAu NOCMOSHHOE PACHOAOHCEHUE WMDBIPLKOG 8 UCHbIMAMEAbHbIX NAMPOHAX.

A.1.5 Cmabussrocms HOMUHAABHBIX AAMNA

a) o npoeedenus uzmeperua aamna 0oaxcHa pabomame 6 ycmanosueuemcsa pexcume. He doaxcrno 6vimo wiHyposanus
paspaoa.

b) Xapaxmepucmuxu aamnot npoeeparom 6 coomeemcmaeuu ¢ npuioxceruem C Henocpedcmeenno 0o u nocae Kaxncoot
cepuy UCnbIMaHul.

A.1.6 Obpasyoewii 11PA

Hcenoawzyemuiti 06paszyoeéniti ITPA doaxcen 6bime makum, KaK YKA3AHO HA AUCE XAPAKMEPUCTNUK COOMBEMCMBYIoULEl
AAMRbL.

A.1.7 Xapaxmepucmuxu uzmepumenvHoix npubopos

a) Llenu nanpaxcenus

Henu nanpscenus usmepumenvHovix npubopos, nPUCOeOUHIEMbIX RAPAAICAbHO AaMNe, He 00AXCHbL nompebaams boaee
3 % HOMUHAABHO20 NPOX00AUE20 MOKA.

B) lokoevie yenu

Hzamepumenvrsie npubopsl, npucoedunaemvie HoCAedosamenbHo ¢ AaMNoU, JOANCHBL UMEMb MAKoe JOCMaAmo4HO HU3K0e
NOAHOE COnpomuererue, Ymobvl nadenue HanpANCeHUs Ha Hem He npeawvitiano 2 % om pakmuuecKoco HanpaICeHUus Ha AAMHe.

Koeda uzmepumenvuvie npubopsi GKANOUAIOM GHYMPb RAPAAICALHBIX Yenel NPpedeapumenvHoco nodospesa, mo Cymmap-
HOe ROAHOe CONPOMUBACHUE UMEPUMENbHBIX NPUOOPOE He doaxcHo npesviuiams 0,5 Om.

c) Ilpubopet, uzmepsroujue deticmeyroujue 3Ha4eHus

Hamepumenvrsie npubopsvt 004x%CHbL ObiMb ROAHOCMbIO CBOO00HBL OM OWUOOK 3a CHEm UCKANCEHUS (DopMbl GOAHBL U
COOMBEMCmMaE06ams paboyum 4acmoman.

Caedyem obpauiames HUMAHUE, YMOObL eMKOCMb UBMEPUMEAbHBIX NPUOOPO8 OMHOCUMEABHO 3eMAU He HAPYWAAa
pabomul UCHBIMYEM020 YCMPOUCMBEaA, 4 MAKICe YmooObl UMEpUMenbHas mov4Kka UCHbIMAmenvHol yenu 0bi1a 3a3eMAeHA.

14
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A.2 WN3mepenre (hOpMBbI KPHBOH TOKA

Codepacanue eapmorHux 6 nompebasemom U3 cemu mokxe onpedessrom C HOMOULbIO CeAEKMUBHO20 BOAbIMMEMPA UAU
anaiuzamopa 6oaHui: pezucmop R, eeedennuviti 6 cxemy, doaxcen coomeemcmeosams A.1.7 (pucynox 4).

CenexmueHbolii Goabmmemp UAU QHAAUZAMOD GOAHBL O0ANCHBL 0becneusams, Ymobvl UMepeHus A000U 2apMOHUKY
HE3HAYUMEAbHO 3A6UCEAU OM OPYeUX SAPMOHUK.

Hexancenue nanpsanwcenus cemu 6oaee wem Ha 3 % (A.1.2c) doaxcno npunumamocs 60 GHUMAHUE NPU OUEHKE
pe3yasmamoes ucnoimanus. Ilpu comuenuu 0oaxncHa UCHOAB30BAMBCA HE UCKANCCHHAA OM HANPANICEHU Cemb.

A.3 HM3Mepenre mOJHOrO CONPOTHBICHHA HA 3BYKOBBIX 9aCTOTAX

Cxema Ha pucynke 5 uasocmpupyem mocm 048 OnpedenseHus NoAHo20 CONPOMUGAeHUS 7 HA 38YK060U Hacmome
Komnaexkma «aamna + [1PA».

R n R’ 0003HaA4YaI0T Pe3UCTOPDI, VKA3AaHHDBIC HA SJICKTPUUCCKON cxeMe 3HaveHUSAMH 3 1 200000 OM COOTBETCT-

BEHHO (ITOCACAHEE 3HAYCHUE HE IBASICTCI KPUTUYHBIM). Koraa peryampoBkor Ry C 1OoCTUraeTCd 0aIaHC I 3BYKOBOM
YaCTOTHI, BBIOPAHHOM aHAJIN3ATOPOM BOJJHBI (VI JIIOOBIM APYTHUM ITOIXOIMIINM CEJICKTUBHBIM ICTEKTOPOM), B O0IIEM
CJIVYA¢ Mbl UMCEM

1

/ = RR’ §+jcoC :
Ecau pesuctopnl R 1 R IMEIOT TOYHO VKa3aHHbBIC Ha CXEME 3HAYCHUA, TO (popMyia Ipeodpa3yercd
|
Z=10° [+
{, RTJO Cl,

rne A — mpancgopmamop cemu 50 uau 60 I'y;
B — ucnoimyemoiti xkomnaexm «aamna+I1PA»;
Z1 — 3HaueHue noaHo20 cCoOnpomusaeHus docmamoyno soicokoe 048 50 uau 60 'y u docmamouro Hu3K0e 018 JUana3ona
250—2000 I'y (nanpumep omuueckoe conpomueaenue 15 Om + emxocms 16 mx®D);
Z2 — 3HaueHue noaHo20 CoOnpomusierus docmamoyno Huszkoe 042 50 uau 60 'y u docmamouHo 8bicoxoe 018 JUana3ona
250— 2000 I'y (nanpumep undyxmusrnocmo 20 mln).

[IpmyMedaHune— BHOOIHBIX COMPOTUBICHUIX Z1 /M Z2 HET HEOOXOIMMOCTH, €CJIN NCTOYHUK ITUTAHWS
MMEET HU3KOEC BHYTPCHHEES IMOJMHOEC CONPOTUBICHUE IS APYTUX TOKOB.

A.4 HM3mepenre myCKOBOrQO peXvMa C NPEABAPHTEILHLIM NOAOIPEBOM KOHTPOJIHPYEMBIM TOKOM

A.4.1 Hcnwuimamenwvnoe obopydoeaniie

Henoimamenovrnaa cxema donaxcHa codepacams ucnoimyemoiti [1PA, sxeueasenmmuoie pesucmopol (Rq ), 3nauenus
KOMOPLIX YKA3AHbL HA AUCME XAPAKMEPUCIMUK COOMBEMCMBYIoWel AamMnbl, U Uamepumensvroe ycmpoticmeo. Hamepumenvoe
YCIPOUCMBO MOMcem Obimb OCUUAN02PADOM ¢ OAMUUKOM HANPANCEHUSA U/ UAU MOKA (PUCYHOK 6).

Ecau ITPA npednazunauen 0ns pabomut ¢ Oosee wem O0HOU AAMNOU 8 RAPAAACABHBIX UEN[X, MO 3KBUBAAEHMHBIC
pe3ucmopvl RPUCOEOUHAIOM KO 6CEM COOMBEMCMBYIOUUM KOHMAKMAM U USMEPEHUA NPOB0OIM ROCAE008AMENbHO HA KAXCOOM
IKBUBANCHMHOM PE3UCMOpPEe UAU COOMBEMCMBEHHO HA KAXCAOU nape pe3ucmopos, npedcmasisromux 1amny.

Ecau ITPA npeonasznauen oas pabomst 08yxX nocaedoBamenvHO COCOUHEHHBIX AAMN, MO U3BMEPeHUS NpPooOsSm Ha
ANEKMPOAaAx Kascoou AAMAbL, 3AMEHEHHBIX IKGUBANCHMHBIMU PE3UCOPAMU.

Ecau 6o3moancro, mo 3a3zemaniom o0ur u3 661860006 6MOPUHHOU BbIXO0HOU 00MOMKU U30AUPYIOWEe20 mpaHchopmamopa.
Ecau 6 IIPA 6xarouen Heu3oAupyrowiuil mpancgopmamop, mo uU30AuUpyrowuid mpancopmamop 004XCeH BKAYAMbCA Ha
GXOOHOU CHOpOHE.

Jamem umMepaom Ha obeux Aamnax HanpaXceHue xo0A0cmoz20 xooa.

B npouecce npedeapumenvroco nodoepesa HanpaiceHue Xoa0cmo20 xo00a JoANCHO Obimb PAGHO UAU MeHee HANPANCEHUA,
YKA3AHH020 045 00HOU Aamnsl.

B npouecce 3axcucanua nanpaxcernue xoa0cmozo x00a 00ANCHO Obimb Gblile MUHUMAABHO20 HANPANCEHUS, VKA3AHH020
HA AUCME XAPaKmepUcmux Aamnvl 013 d8yx nocaedoBamenvHo COeOUHEHHbIX AAMN.

Hanpsaocenue na ecnomozamesvHoM ycmpoucmee 3aMCUSAHUSA, eCAU OHO umeemcs, JOANCHO COOMBEmCmBE08amb
VKQA3AQHHOMY HANPAICEHUTO.

A.4.2 Hszmepernue

C nomowpro u3mepumensbHo20 yYCMpOUCMEa onpedeisrom 3a6UCUMOCMb MOKA NpedeapumenvHoco noooepeea Uu
HANPANCEHUS X0A0CM020 X00a Om 8pemMeHu.

Ilpu ycmanosuswemca Odelicmeyrouiem 3HaA4eHUU mMOKaA 3Qhekmuenoe 3HaueHue moka nodozpesa onpedessom
Habaro0eHuem 001020 Nepuoda BuICOKOU Yacmomsl, 3a Komopulli onpedeasromes aghgexmusroe 3navenue moxka u Koagpgu-
UUeHm amnaumyoel.

Ipamoe uzmepenue agphexmueroco 3HAUEHUS BOZMONICHO C HOOXOOAUIUM UIMEPUMENbHBIM HPUOOPOM.

Jna uzmensawuezoca moxka 3pexmusroe 3HaA4eHue moxa noodoepesa onpedessarom KaxK 3HAYEHUE, PABHOUEHHOE
deticmayrouemy 3HA4YEHUI0 cmabuavHoco moxka, cosdarouiemy mom xce agpgexm nodoepesa (pucyHoxk 1).

C nomouvto hopmyasl, YKA3aHHOU HA AUCMAX XAPAKMEPUCMUK AAMR, PACCHUMBLEAIOM 8peMA, HeobXodumoe 0458 Ha4ana
amuccuu (D 5.1a.1).
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Onpeaeﬁenue 3Qbe€KmH6’HOQO SHAYCHUA HARNPAMCHUA XOAOCHIO20 xoda HPOBOaﬁm AHAAOCUUHO onpeaeﬂeﬁum BQbeé’K-
MUBHOCO0 3RAYCHUA MOKA.

A.5 HMcnpiTanse nepexoaHbiMH NEPEHANPSKCHHAMH

A.5.1 Ilpumep noodxoodsweco obopyidosanus — Schaffner NSG 223 013 meonreHHbix uUMRYAbCO8 O0AbULOU SHEpeUU,
NSG 2224 oaa 6sicmpoix umnyascos manou anepeuu, NSG 200C (0aa 220—240 Bu 50 Ty) uau NSG 200D (oaa 110— 120 B

u 60 T'uy) (damuposannsiti 19853 2.) uau paenovyenrnoe obopydosanue.
Ipu npumenenuu 060py008aHUS HYHCHO UCNOAB308AMb CHPABOYHUKI NO UCHBIMAMEAbHOMY 000pY008aHUIO.

Taonumma A.l

[lonHOE
[1oBTOpEHME [TonesHast
Bpems HInprHa COITPOTUBJICHUE
AMrntyaoa, B MMITYJILCA 3Heprud, X,
[OIbEMA, HC NMITYJIbCA, MKC HCTOUYHHUKA
(MaKc.) HE 0oJIce
nmuTtaHuss, OMm
MemieHHbIA UMIYJIbC OOJbIION SHEPTUU
ACHMMETpPHY- 300 30 45 1 /8 OCHOBHOW™ 1
Hasa 2500 YaACTOTHI
CrUMMETpUYHAS 300 50 J ! /8 OCHOBHOM™ 1
1000 YACTOTHI
*HopMa MUHUMAaJIbHOTO MOBTOPCHUS UMIIY/IbCA ! /10 I'y
BBICTPHIN UMITYJILC MAJIOM SHEPIUH

AcHMMeTpHY- 5 0,10 50 175 ocHoBHOIA 0,002
Has 2500 YACTOTDI

Hﬂﬂpﬁ%é’fiu}? HpHKﬂﬂablﬁ’ame K HCHACPYIWCECHHOMY cCRepadmopy.

Hmnyavcol npuxaadoléarom CUMMEMPU4HBIM, OUGDepeHUUaAIbHBIM UAU ROCAC008AMEAbHBIM cocobom (om @a3bl K

Helimpaau uay om asvl Kk paze) u acumMmempuyHsiM UAl oowum cnocobom (om haswt u Hedmpaiu uau om asvl K 3emae
U/ UAU 3AUUMHOMY 3A3EMAEHUTO).

A.5.2 Hcnoimanue meonreHHoIM UMAYALCOM O0AbLUOL SHEPIUY

Henovimanue npoeodam 6 coomeemcmeuy ¢ xapakmepucmuxamu, ykasaunoimu 6 A.5.1, u caedyrowum:

- noaoMceHue Paszvl UMRYALCA — DaA3a UMAYALCA NOCMOAHHO usmersemcesa om 80 do 460 “C npu medaeHHom 0eurcerHuu
PYKOAMKU 0mM 00H020 KPAUHE2o NOAONCEHUS (ha3bl K dpyeoMy U MeOAeHHOM, 6 meveHue 1 mun, deudcenuy Ha3ao;

- HOAAPHOCINb UMNYABCA — HAFOC U MUHYC,

- 0bopydosanue 048 UCNBIMAHUA C HAuboaee HeOAACONPUSIMHBIM YIPABACHUEM PecVAUPOBKOU U,

- eCAU BO3MONCHO, GLIOUPAIOMCA ABMOMAMUYECKUE NPOSPAMMUBL.

[Iposeparom npasusvHoCMb QYHKYUOHUPOBAHUA U UEAOCMHOCMb MAKUX KOMIOHEHMO8 8 OCHOBHOU Yacmu 060py006a-
HUA, KAK uabmp u mparcoopmamop.

Il puyMedaHHn4

1 Ilocne ObICTPOM MOCACHOBATCIBHOCTH HMIIYJAbCOB OOJBIION SHEPIrUM KOMIIOHCHTBI B OCHOBHOHN YacCTH
IIpUOOpPa MOIVT MEPEIPYXKATHCA, TOTIA COOTBCTCTBCHHO VBCIMYMBAIOT BPEMs MOBTOPCHUS MMIIVALCOB, HO HE 0Oce
yeM Ha 10 c.

2 Tak Kak mociae 3TOro HMCHbITAHUS MOTIVT ObITh ITOBPECXKICHBI HEKOTOPBLIC KOMIIOHCHTBI, Hanpumep VDR,
VCIOJb3VIOIINECS IJI MOJABICHUA IICPEXOIHBIX MEPCHAINPSKCHUN, U CUMHUCTOP, TO OTUYECT 110 UCIBITAHUIO JOIXKCH
COOECPXKATH BPEMS ITOBTOPEHUSA M UNCIO (PAKTUUYECKU NMPHIOXKECHHBIX UMITYJILCOB.

KOMITOHEHTBI, KOTOPBIC ObLJIM MOBPEKIACHBI IIPU 3TOM MCIIBITAHUM, JOJDKHBI 3aMCHSITHCA.

A.5.3 Hcnoimanue 6bicmpoim UMAYABCOM MAAOU SHEp2UU
Hcnotmanue nposodam 6 coomeemcmeul ¢ XapaKkmepucmuxamu, yKka3anuoimu 6 A.J3.1, u caedyrwowum:

- noA0MCEHUE Da3bl UMNYAbCA — (DA3A UMNYABCA NOCMOAHHO usmeraemcs om 80 0o 460 ° npu medsennom deuiceHuu
PYKOAMKU 0mM 00H020 KPAUHE2o ROAONCEHUA (ha3bl K OpyeoMy U meodaeHHoM, 6 meverue 1 mun, deuscenuu Hazao;
- noaapHocms aszvl — NAOC U MUHYC.

[Ipoeepsaiom npasusbHOCMb QYHKUUOHUPOBAHUA U YEAOCMHOCMb MAKUX KOMIOHEHMOB8 OCHOBHOU Hacmu npubopa, Kax
puremp u mparcEHopmamop.
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HHPUITOXEHUE B
(o6a3amenvroe)

ObPA3IIOBDLIE ITPA

B.1 MAPKHUPOBKA

O0pas3uoBbiil [1PA nO/DKEH MMETH CASAYIOUIVIO ITPOYHYIO U YETKYID MAapPKHUPOBKY:

a) caoBa «00pasuoBbId I1PA» nan «BbICOKOYACTOTHBIN 00pa3uoBbif 11 PA» MOMTHOCTBIO, KAKME U3 HUX OAXOIAT,

b) 0003HaUEHNE OTBETCTBEHHOIO ITOCTABIIVKA;

C) HOMEP CEepUM;

d) HOpMUpyeMass MOIIHOCTD JIAMITbI ¥ TOK KaJIHOPOBKMU;

€) HOPMUPYEMBIC HANPSXKECHUE U YaCTOTA IIUTAHUA.

B.2 XAPAKTEPUCTUKHU KOHCTPYKIINHA

B.2.1 O0mag xoncrpykuua aag yacror 50 nm 60 11

O0pasuoBbif 11PA — KaTylika CaMOMHAYKTHBHOCTH ¢ JOIIOJIHUTEAbHBIM PE3UCTOPOM MM 0€3 HETO, PACCUYNTAH-
Hasl Ha padoOYNe XapaKTCPUCTHUKY, VKA3aHHBIC B B.3.

Oo0paszuoBbil [1PA MOXET HMCHOAB30BATHCH MM B CXEME CO CTAPTECPOM WAM, €CAM HOAXOAUT, B CXECMC C
OTACIJIbHBIMYA NCTOYHUKAMMY IMUTAHMS T IIOAOTPEBA SJICKTPOIOB JIAMIIBI.

B.2.2 BmicokouacToThbii 00pa3uosbii ITPA nna wacrornl 25 xI'n

BpIcOKOUYACTOTHBIA OO0pa3suoBbI 11PA — pe3ncTop miam OpOCCebHAas KATYVIIKA, PACCUUTAHHBIC Ha padoume
XapaKTCPUCTUKM, VKa3aHHbIC B B.4.

XOTH BbICOKOUYACTOTHBIN 00passuoBbif 11PA aBasIeTCS 3TAIOHOM, OUYEHDb BaXKHO, YTOOBI OH KOHCTPYUPOBAJICI U3
pacyeTa 00CCIICYCHHUS CTA0OWIBHOCTH MOJIHOTO COIIPOTUBICHUS IIPY HOPMAJIbHOM HCIIOJIb30OBAHUM.

JJ19 3TOTO OH MOXKET MMETh COOTBETCTBYIOLIECE YCTPOMCTBO BOCCTAHOBJICHUS O0Pa3LOBOrO CONPOTHBICHUA.

BpicokoyacToTHBIN 00pa3uoBbif [1PA 1o/KEeH MMETh KOXVX LI MEXaHUYCCKOM M DJICKTPUUYCCKOM 3allUTHI.

OIHAKO IIPH 5TOM JOJIKHBI IIPUHUMATBLCS MEPHI T CO3TAHUS YCIOBUHN MPABUIBHOTO PACCEUBAHUS MOIITHOCTH,

B.2.3 3ammra

[1PA nomxeH OBITh 3AIMUILECH, HAITPYMED,C TOMOILIBLIO TTOIXOISIIIETO CTAJIBHOTO KOXYXa OT MArHUTHBIX BJIVSIHUMN
Tak, YTOOBI OTHOLICHWE HAIIPSIXKEHMS K TOKY JUII TOKA KAJIMOPOBKY HE U3MEHSIIIOCH 00JIee yeM Ha (1,2 %, xorma miacTuHa
TOMUVMHON 12,5 MM M3 OOBIMHOM MATKOM CTaJM PacroaracTCd Ha pPacCTOSHUM 253 MM OT JIIO0OM IMOBEPXHOCTH
KOxXyxa I1PA.

KpoMe TOro OH JOIKEH OBITh 3alIULICH OT MEXAHUYECCKHUX TTOBPEXKICHUMN.

B.3 PABOYME XAPAKTEPUCTUKMU /UIA YACTOT 50 NJIN 60 I'n

B.3.1 HopMupyembie 9aCTOTA H HANPSIKCHHE MUTAHMS

HopMupyeMble HanmpsXKEHUE U 4acTOTa NHUTAHUA 00pasuoBoro I1PA mo/oKHBI yIOBICTBOPIATL 3HAYCHUSM,
VKAa3aHHBbIM Ha JINCTEC XapaKTCPUCTUK COOTBCTCTBYIOLICH jaMnbl B MDK 81 i MBK 901.

B.3.2 OTHOImMEHNME HANPSIKEHHS K TOKY

OTHOILUCHNE HAIIPSAXKCHUS IIUTAHUS K TOKY 00pasuoBoro 11PA nomkHO MMETh 3HAYCHHME, YVKA3aHHOE HA JIMCTAaX
XapaKTepPUCTUK COOTBETCTBYIONICH JaMnbl B MBDK 81 i MBK 901, co caeayiommmMy J0NYCKAMMU:

a) 10,5 % — 1m1d 3HaUCHUSA TOKA KAJIMOPOBKY;

b) +3 % — mag moOoro Ipyroro 3HaYeHUI TOKa B auamna3oHe oT 50 mo 115 % Toka KaanOpOBKH.

B.3.3 Koag¢umment MOmHOCTH

KosdpdpuumeHT MOTHOCTH 00pa3uoBoro I11PA, onpeaeasgeMbll Ipy TOKE KAJIMOPOBKH, JTOJLKECH VIOBICTBOPATH
3HAYCHHUIO, VKA3AaHHOMY Ha JIMCTC XapaKTECPHUCTHUK COOTBETCTBYIOLICH JaMIibl B MBK 81 miunm MBOK 901, ¢ nonyckom
+0,005.

B.3.4 IlpeBbnneHre TeMnepaTypbl

I1pu padore o0pazunoBoro 11PA npu temmepartype okpyxawiiue cpeanl oT 20 10 27 "C, IIpH TOKE KaJIMOPOBKU
M HOPMHPYEMOM 4acTOTE U IOCAC CTAOMIM3aLMY TCILIOBOIO PEXKMMa IIPEBBILMICHUE TeMIepaTypbl OOMOTKU I1PA He

TOJDKHO IIpeBBIIATh 25 K nmpy M3MepeHUN MECTOIOM <«U3MCPCHHUS CONMPOTUBICHUS».
B.4 PABOYME XAPAKTEPUCTUKMU /UIAA YACTOTHDI 25 xI'n

B.4.1 OOmee
Cnenyioimme TpeOOBaHUS NPUMCHSIOT IIPY NPOBCICHUY U3MCPCHUM IIPY HOPMHUPYEMBIX BXOTHOM HaIlpSKCHUH
Y YaCTOTE BBICOKOUYACTOTHOTrO 00pasuoBoro 11PA, mpyu tTeMneparype OKpyXawilue cpeabl (25+3) "C ¥ yCTaHOBUBIIEHCS

TeMImeparype oopasunoBoro 11PA.

B.4.2 1lommoe compoTMBIcHHE

[1oaHOE COMPOTUBACHNE BbICOKOYACTOTHOIO 00pasnoBoro I11PA nomkHO HMETh 3HAUECHUE, VKA3AHHOE HA JINCTE
XapaKTCPUCTUK COOTBECTCTBYIOLICH aaMiibl B MOK 81 wim MOK 901, co caeayiolmmMy 10nyCcKaMu:

a) 10,5 % — nnda 3HaYCHUS TOKA KATINOPOBKHY;
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b) +1 % — mag moo0ro APyroro 3HadyeHUa ToKa B auamna3oHe 50—115 % Toka KaamOpoOBKI.

B.4.3 IlocneaoBarenbHass HHAYKTHBHOCTb H NAPAJLICIbHAA €MKOCTD

[locnenoBareabHass MHAVKTUBHOCTL 00pa3noBoro 11PA nomxHa Obith MeHee (1,1 MI H, a mapa/wicabHasg ¢eMKOCTD
— MecHee 1 HD.

B.5 CXEMA JUIAA YACTOTDBI 25 xI'm npuBeacHa HA PUCYHKE 7

B.3.1 Ilomorpes 3aeKrpona

BricokouyacToTHBIC 00pa3uoBbie [1PA MOTryT Mcmoab30BaThC B CXEMaxX ¢ OTACIbHBIMM MCTOYHUKAMUY ITUTAHNUY,
MIPEOIHASHAYCHHBIMM JJI TNIPEABAPUTEIBHOIO IOAOIPEBA SJICKTPOIOB JIAMII IS MX IPABWIbHOIO 3aXKUIaHUY. DTH
VCTOUYHMKY MUTAHUSA HECOOXOINMO OTKIIIOUYATDL IMPH U3MECPCHHUH MAapaMETPOB JAMIIDI.

B.5.2 HWcTroyHMK nuTAHMS

M CcTOUYHMK HANpsKeHUA BbICOKOM 4aCTOThI, IPUMCHACMbIN JUTSI PETYINPOBKH WIN UCHBITAHUS C BBICOKOYACTOT-
HbIM 00passoBbIM I1PA, momxeH o0ecreurBaTh NPH MOJIHOM HArpy3Ke ACHUCTBYIOLICC 3HAYCHUC CYMMApPHOIO COICD-
XaHUS TApDMOHMK, HE IIpeBhIIIawIinee 3 % OCHOBHOM TapMOHUK.

DTOT UCTOYHUK OOIKEH OBITh YCTOMYHMB U CBOOOJCH OT HCOXMAAHHDBIX U3MCHCHUHN HanpskKeHud. [11g ayqduiero
pe3yJIbTaTa HaIIpSKCHUE TODKHO peryanpoBaThes B mpeneiax (0,2 % oT HOMMHaIBHOTO 3HAUCHUS.

g oopasuoseix II1PA Tuma pes3ucrop 4actora DoKHa OBITH B mpenenax 2 %, misa oopasuosBbix [1PA Tuma
IpOCCeIbHAA KaTyIIKA 9acTOTa HOKHA OBITh B mpeaciax (4,5 %.

B.5.3 H3MepuTe/bHbBIE NPHOOPDI

Bce m3aMepuTeabHbIC ONPHUOOPBI, MCIIOJIL3VEMBIC IIPU U3MEPECHUAX € BBICOKOYACTOTHBIM O0pasumoBbIM I1PA,
OOJIKHBI ObITh IPUTOAHBI I PA0OTHI HA BBICOKOM YaCTOTE.

[logpoOHOCTH — B CcTaauy pa3padOTKU.

B.5.4 Ilpucoenunuremubie MPOBOAA

[1pycOeaIMHUTEIBbHBIC KA0OCAN HJO/DKHBI OBITh KOPOTKUMU Y MPSIMbIMHY JUTSI UCKITIOUCHUS IMapa3suTHON €MKOCTH.

[Tapa3uTHasg eMKOCTb, MapauiciibHas JIaMIie, JOKHa ObITh McHee 1 HOD.

HHPUTOXFHHUE C
(o6a3amenvroe)

HOMMWHAJIBHDBIE JIAMIIbI

Jlamria, noaBepruyrasgd OTXKUIY B TCUCHUE HE McHee 100 4, MOXET CUMTATbCI HOMMHAJIbHOM, €CIH IIPU PadOTE C
00pasuoBbIM I1PA B yCcaoBHSX, ONMCAHHBIX B INPWIOXKCHHUHM A, W IIPpH TCMIICPAType OKpyXawlehd cpeabl 25 “C
MOILIIHOCTb JIaMIIBbI, HAIIPSIXCHWE Ha KOHTAKTHBIX 3aKWMax WIM TOK OTJIMYaloTcd He Ooiee yeM Ha 2,5 % oT
COOTBETCTBYIOIIMX ACHUCTBYIOIINX WJIM HOMMHAJIbHBIX 3HAYCHUM, VKa3aHHbIX B MBDK 81 1 MBK 901.

Jg maMn 0eCCTapTepHOTO 3aXKUIaHU TAKXKE TPEOYyeTCs, YTOOBbI CONPOTUBICHUE SACKTPOIOB OTINYAIOCH OT
OEeHCTBYIOIIMX 3HAYCHUM TSI KOHKPETHOTO THIIAa JaMIbl He Oosee yeM Ha 10 %. Ecam conmpoTuBIIEHME BBIIIC
VKA3aHHOTIO, TO €r0 MOXHO YMCHBIINTD IIVTEM HNCIOJb30BAHUS LIVHTUPVYIOLICTO PE3UCTOPA.

Heo0xoamMo MCoab30BATh HOMUHAIBHVIO JIAMITY TUIIA, HA KOTOPBIM pacCUUTAH HcHObITyeMbId 11PA.

PDopMa KpUBOM TOKA, MIPOXOIAIICTO YePEe3 CTA0WIN3NPOBAHHYIO HOMMHAABHYVIO JIAMITY, pa0OTAIOIIYI0 COBMECTHO
¢ 00pa3uoBbIM I1PA, 1omxHa ObITh OAMHAKOBOM (POPMBI B PA3HLIC MOJAVIICPUOIDI.

[IppMedaHU e — DTO YCIOBUC OTPAHUYMNBACT BO3MOXHOCTDb T¢HEPAlIMY YCTHBIX TAPMOHUK H3-3a BbIIPSIMH-
TSJIIbHOTO 3P deKTa.
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HPHITOXFHUE D
(UHopMayUoHHOE)

MMOACHEHME YCJIOBUMU 3AXKNTAHNA

D.1 BCTYILNIEHUNE

TpedoOBaHNY K YCIIOBUSM 3aKUTAHUS, IIPUBCACHHDBIC B Pa3ncic 7, U CBA3AHHBIC ¢ HUMM XapaKTEPUCTHUKH JIAMII,
VKA3aHHbIC HA JIMCTAaX XapaKTCPUCTUK JaMIl B cTaHaapTax MOK, mpuBeOcHbI I Pa3AMYHBIX MECTOIOB 3aKUTAaHUSA
JIAMII, KOTOpbIc TpUMEHAIOT ¢ 11PA.

Taxk Kak 3TM METOABI 3AKUTAHUA MOTYT ObITh 0OJEE€ CIOXHBIMM, YEM METOAbI 3AXKUTaHMS B ¢CXeMax Ha Y0 win

60 ', 3T0 IpMWIOXKEHNE MOSCHACT TPCOOBAaHUSA HACTOSIIETO CTaHIApTa M XapaKTCpPMCTHKHM, VKa3aHHBIC Ha JINCTax
XapaKTCPHUCTHK JIAMIIHI.

D.2 XAPAKTEPUCTUKU, BIINAIOINNE HA 3AKNUTAHUNE JIAMIIDI

HUmMeeTcss mITh OCHOBHBIX (PU3MUMECKMX XapaKTCPHUCTHUK, KOTOPBIC BIUSIOT HA MCXAaHM3M 3aXUTaHUS JTIOMWHC-
CIICHTHOM JIAMIIHI.

D.2.1 Ilonorpes 3JeKTpoaos

TOoK nmpeaBapuTeILHOTO MOJOIPEBA U BPEMS €I0 IPHIOXKECHYS

D.2.2 Hanpsokenme X0J0CTOro xoaa

HampdxeHre Ha JdaMIle M HA BCIHOMOTATCAbHOM VCTPOMCTBE 3aXMIaHMSI B IIPOLICCCE IPCABAPUTCIbHOTIO
MMOJOTPEBa U B MOMCHT 3aXWUTaHWS JaMIIbI.

D.2.3 YcaoBHA OKPYKAOIIEH CPeabl

OKpyXKawlasgd TeMIeparypa, OTHOCUTEIbHAS BIAXKHOCTD.

D.2.4 ®Ousnueckue XapaKTEPHCTHKH JIAMIIbI

Tvn HamoOJHYGIOLIErO ra3a, €ro JaBJASHUE, pasMeEpPhl JIaMIIbl, BKIIIOYAs BHYTPCHHIOK ITPOBOISIIIYIO ITOJIOCY.

D.2.5 XapaKkTepuCTHKH CETH H CBETHJILHHMKA

Pabouas yacToTa, pasMepbl M pacoOJIOXKCHNUE BCIIOMOTATECIbHOIO YCTPOMCTBA 3aKNUTAHMA.

Bce 5Th XapakTepuCcTUKY B3aMMOOCHUCTBYIOT APYT ¢ APYTOM B KOMIUIEKCE, Y €CJIN HE JOCTHUTACTCI X NPABUIIbHOE
COUETAHME IJISI BLIOPAHHOIO METOAA 3aXKHUTAHUA, TO PE3YVALTATOM MOTYT OBITh IUIOXHE PAdOUYNE XapaKTEPHUCTUKH JIAMIIDI]
(HampuMeEp CHMZKCHME CPOKa CAYKObI, YMCIIa IIMKIIOB 3aKUTaHUs IIPU OOBIYHOM CPOKE CAYXKOBI JIAMIIbI, YPE3MEPHOC
IMOUYECPHEHNE KOHILA JAMIILI).

D.3 IPUHIIUIIMAJIBHBIE METO/IbI 3AZKUT'AHUA JIAMIIbBI

TpagniIMOHHO MCITOIB3YIOT ABA MPUHIMIINAJIBHBIX METOOA 3KUTAaHUA JIOMHUHECUEHTHBIX JIAMII, PA0OTAIOIIMX C
[TPA 50 wnu 60 I'i, — 3axuranue ¢ npeaBapuTCAbHBIM OIOTPEBOM 3JICKTPOIOB U 0€3 IIPeaBapUTEILHOTO IIOTOTPEeBa.

00a 3TX MeTOIa MOTIYT UCTIOABL30BATLCH [1PA, HO M3-3a BbICOKMX TEXHOJIOTUYCCKUX CBOMCTB, KOTOPbIC UMCIOT
KOMITOHCHTBI 3JIEKTPOHHBIX IIPA, HOKHBI OBITH IIEPECMOTPEHBI METOIBI OIPEICICHUI H3MEPCHHS M OLECHKU
XapaKTCPUCTHUK 3aXUTaHWS.

XoTd 37a¢KTpOHHbBIC [1PA co3maioT 00ab1Ine BO3MOXHOCTH TS 3aKUTaHUA JaMIl, yeM TpagulimoHHbie 11PA Ha
50 nwm 60 I'l, IpUMEHSIIOT T¢ X¢ IIPUHINIBI, €CAU JOCTUTAIOTCS XOPOILINe padoule XapaKTePUCTUKHU JIaMIl.

D.4 IIOAPOBHOCTHN METOINOB 3AXKHNTIAHUA JIAMIIbI

D.4.1 3axuranme ¢ npeaBaApHTEIbHBIM NMOAOTPEBOM SJIEKTPOAOB

M crnonb3yioT ABA OCHOBHBIX METOIA O0CCIICUCHUS 3AXKNUTAaHUA ¢ IPEABAPUTEIbHBIM MTOAOTPECBOM SJICKTPOIOB JIAMIIbI:

- IPEABAPUTEIBHBIN ITOOOTPEB SJACKTPOAOB ¢ KOHTPOJINUPYEMBIM TOKOM;

- IPEABAPUTEILHBIN ITOJOTPEB SJIEKTPOIOB ¢ KOHTPOJINPYEMBIM HAIIPSKCHUEM.

[1py mpyUMEHEHNHN STHUX METOIOB B IIPOLICCCE 3AKMTaHUA JOXKHBI VIUTBLIBATHCA CACAVIOIINE TpeOOBaHUS s
TOCTVZKCHHUS YIOBJICTBOPHUTCIBHBIX PA0OYNX XapaKTCPHUCTHUK JIAMIIBI.

a) J10 DOCTMKCHUHY SJACKTPOJAMHM 3MHCCHUM HAIIPSIKCHHUE XOJOCTOTO XOJa Ha JIaMIIC W/WJIM MEXKAY JIAaMIION U
BCIIOMOTATCAbHBIM VCTPOMCTBOM 3aXUTAaHUS JOKHO ObITh HMKE 3HAUYCHUS, BBI3BIBAIOIICTO TOKH TICIOLICTO pas3psiia,
Pa3PVYIIAIOUINE SACKTPOM JIAMIIEI.

b) Ilociae BOCTHXEHMA SACKTPOIAMHY SMUCCHUM HANPIXKCHHUE XOJOCTOrO XO4Aa JO/KHO OBITb JOCTATOYHBIM LI
OBLICTPOTO 3aXMTAaHUS JJaMIIbl 0¢3 MOBTOPHBIX IMOMNBITOK.

¢) Ecam HanpsXeHMe XOJOCTOTO XOAA IMOBBIMIACTCA OO 3aXWTaHWS JIAMIIbI, KOTOa SJACKTPOAbl JOCTUTHYT
SMUCCHH, TIEPEXO] OT HU3KOIO K BBICOKOMY HANPSIXKECHUI) XOJOCTOrO XOIa JOMXKCH ITPOHUCXOIUTDH, ITOKA SACKTPOID]
HaxXOOATCs IIPpU TeMIIEpaType SMHUCCHUMN.

d) B teyeHMe npeaBapUTEAbHOIO MOJOIPEBA SJICKTPOIOB TOK WM HAIPIKCHHUE ITOIOIpEeBa HE AOJKHbBI OBITh
BBICOKVIMH, YTOOBI OT IEPETPEeBa PaspylIaaCd SMUCCUOHHBIA MAaTEPHUAJT SJICKTPOIOB.

Tak Kak TpeOyeTCcsd OTHOCUTEIbHO HU3KOEC HANIPSKCHUE XOJMOCTOTO X044 I 3aXKMTaHUS JIAMII ¢ IIPCABAPUTEIb-
HbIM MOAOTPEBOM SACKTPOAOB, TO I HEKOTOPLIX THUIIOB JIAMII MOTYT HCHOJb30BATLCA MHOTOJAMIIOBBIC CXCMDbI
ITOCACOIOBATEIIbHOTO COCAINHCHN .

B TakoM cxeMe KOHACHCATOPDI 1M 3aXKMTaHUg OJHOBPECMECHHO CAVXKAT I IIYHTUPOBAHUSA YACTH JaMII, ITOKA
TTIOJHOC HANPSXKCHUE XOJOCTOTO XOIa IPUKIAIbIBACTCA K HE3AIIYHTUPOBAHHOM JIAMIIC.
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EMKOCTb KOHACHCATOPA I 3aXKWUTAHUS MOXET 3aTPYIHUTD MPOXOXKICHNE TOKA TICIOLICTO Pa3psiaad B HAYAIbHOMN
(haze 3axuraHusa. HeodxoanmMo o0OpallaTb BHUMAaHHE HA ONTUMMU3ALMIO 3HAYCHUSI €MKOCTU KOHICHCATOPa KakK I
OOJICTYCHUS 3aXXKUTaHU, TaK M O0CCIICYCHM APYIMX padouMx XxapakTepucTuk aamibl U I11PA.

D.4.2 3axuranme 0e3 npeaBapUTEIbHOTO MOAOTPEBA IJIEKTPOAOB

[1pu 5TOM METOAEC 3aXKUTAHWS JAMIIbI UMCCT MCCTO IMIPCUMVILICCTBCHHO SMUCCHS MO ACUCTBUEM DJICKTPUUCCKOTO
TTOAS, CO3JABACMOIO HAa HAIPEThIX SJACKTPOAAX JAMII, KOIIa BbICOKOC HANPSKCHUE XOJOCTOrO XO4a MTIHOBCHHO
IIPUKIIAIBIBACTCA K JIAMIIE.

3HAUYCHNEC HAIPSAXKCHHUI XOJOCTOrO XO0Ia M IOJHOES CONMpOTUBICHHE I1PA ompenendior BpeMsda, HEOOXOIUMOE
JIaMIIE UTA TIEPEXOaa Yepe3 CTaIUI0 TACIOIIETO pa3psana K APYyroMy paspsay.

OnHa U3 OCHOBHBIX IIPUYHUH YPE3IMEPHOTO MOYCPHCHM A KOHIIA JAMIIbl M MOCACAVIOIIECTO PAHHETO BbIXOIA JTAMIIDbI
M3 CTPOSd — YPE3MEPHO BBICOKME M/WJIM UINTCILHO NPOTEKAIIIME TOKY TACIOLICTO pa3psia B MPOLECCe 3aKUTAHUS.

J19 MUHUMU3ALMHY PA3pYyLICHUNA OT TOKA TICIOLIETO pas3paaa HEOOXOAUMO, YTOOBI O0ECIEYNBAJIOCHh MMHNMAJIb-
HOE 3HAUCHHUE HAIIPIKCHUS XOJOCTOro xoga v utooOnl 11PA ¢criocoOCTBOBAN OBICTPOMY «IIEPEXOMY» JAMIIbl Yepe3 OTY
(pa3y 03 MOBTOPHBIX NONBITOK 3aKUTaHMS JIAaMIIbl, KOTOPBIC NpoaoKaTcs 6onee 100 Mmc.

Hexkortopbie 11PA MOryT Mcnosb30BaTh TOKM B SACKTPOAAX JIAMII JUIA APYTUX LEACH, YEM HAIpPEB SJICKTPOIOB,
HalIpuMep I 3aXKWUTAaHUS JaMII IPpU MOHVMKCHHOM HAIIPSKCHUM 3aXUTaHMs. B 3THX ciay4yasix MakCUMaJIbHBIM TOK
yepe3 SACKTPOAbl JO/DKCH ObITh OTPAHUYCH C LICJIbI0 UCKITIOUCHUS UX IIeperpeBa.

D.5 IOACHEHUE TPEBOBAHUU PA3IEJIA 7 1 THO®OPMAITNNA HA JINCTAX XAPAKTEPUCTHUK
JIAMIIDbI

D.5.1 3axuramme ¢ mpeaBapuTEIbHbIM MOAOTPEBOM HJICKTPOAOB

DS5.1a IIPA, o0ecnedynBaAOMHAEe NPEABAPHTECIbBHBY NOAOrpeB KOHTPOJIHPY e-
MBIM TOKOM

DS5.1al D pdpeKXTUBHBHA TOK NPEABAPUTECABHOTIO NOAOTpPEeBa HICKTPOOLOB WU
BpeMd sMuccuu () MuHuUManbHBIe 3HaAaYCHUA D3P PEKTUBHOTO TOKAa NPEOBa-
PUTEABHOTO MOAOTpPEBA

KomnuecTBo TEIU1a, HEOOXOIUMOE IJI JOBCICHUA KOHKPETHOTO TUIIA SJICKTPOJA 1O MUHHUMAJIbHOU TEMIICPATYPhI
SMHUCCHUH, MOXET OIPCICTIATLCH BPEMECHEM, TOKOM UM IMMOCTOAHHOM, 3aBUCAILICH OT (PU3NICCKUX CBOMCTB KOHKPCTHOTO
THUIIA SJICKTPOAA.

DTa CBI3b MOXCT BbIpaXaThCd cacayvioleit GopMymaon

t,b=a(2-i2)71,

rae f. — BpeMsd OO DMHCCUH, C¥;
a4 — MOCTOSIHHAS IJI1 KOHKPCTHOTO TUIIA SJICKTPOIA;
Ik — MUHUMAAJIBbHBIN 3(P@PEKTUBHBIA TOK MPEIABAPUTEIILHOTO IMTOAOIPEBA, HEOOXOAUMBIA 114 fo, A;
im — a0COMIOTHOC MUHVUMAJBHOC 3HAUYCHUE P PCKTUBHOTO TOKA IIPCABAPUTCIBHOIO MOAOTPEBa 10 JOCTUXCHUS
SMUCCHUH, €CJIN IIPUMEHACTCH JOCTATOUYHO OOJbIION NMPOMEXYTOK BpEMEHU (HarmpuMep =30 ¢ OT XOJIOIHOTO

COCTOSIHHA ).

3HAUCHM S ITOCTOAHHON g M a0COIOTHOTO MUHUMYMA TOKA #,, UMEIOTCH Ha JINCTE XapaKTEPUCTUK COOTBETCTBYIO-
IIICH JIAMIIBI BMECTC CO 3HAYCHUECM SKBHUBAJICHTHOTIO PC3UCTOPA.

MwuHanManbHOe 3Ha4YeHUE (PHHDEKTUBHOTO TOKA MPEABAPUTEILHOIO MONOrPEBA i MOXET PACCUMTBIBATLCS TIOM-
CTAHOBKOY M3MEPEHHOIO BPEMEHU /, B POPMYIy, UMEIOLIYIOCH Ha JINCTE XapaKTePUCTHUK JIAMIILL.

MakcuMaabHOe 3HAYeHHE SPMEKTHBHOIO TOKA NPEABAPHTEILHOIO MOAOIPEBA

DKCIECPUMECHTAJIbHDBIC JAHHBIC MOKA3bIBAIOT, YTO OTHOCHUTEIILBHO BBICOKMM 3(DPECKTUBHBIN TOK NPCIBAPUTCIBHOTO
ITOJOTPEBA MOXET IPHUKIAABIBATHCA 32 KOPOTKOE BpeMsd (< (1,4 ¢) 0€3 MOBPEXKICHUA SJCKTPOJA, HO IIPHU 3TOM, €CIH
BpeMs 0oiblIe (1,4 ¢, 3HAYCHME TOKA JOJ/LKHO ITOCTCIEHHO CHMXKATHCSI. 34 BPEMs 2 ¢ U OOJbIIEC 3HAYCHUE TOKA HE
TOJZKHO IPEBBIIAT BEANYUHBI, KOTOPAast CYIIECTBEHHO OTINYACTCA OT 3HAUYCHUH, VK€ YCTAHOBJICHHDBIX ITPAKTUKOMN IJIA
cxeM 50 wmm 60 I'11 co cTapTepoM TACIOLIETO pa3psna.

MaxkcuMaabHbIC 3HAYCHUS YPPECKTUBHOIO TOKA MPSIBAPUTCIbHOIO NOIOIPECBa MPUBCIACHBI HA JINCTAX XapaKTe-
PHUCTHK COOTBCTCTBYIOIIMX JAMII BMECTC CO 3HAYCHUEM SKBHBAJICHTHOTO PE3HUCTOPA, TPEOYEMOTO 11 UCIIBITAHUS.

I padpmnueckoe MOACHEHNE STHUX TPECOOBAHMM IIPUBEICHO HA PUCYHKE 8.

DS5.1a2 HanpaXeHuda XOMOCTOro Xxogpa M BpeMsda mepexonma f

JlaHHBIC Ha JMCTaX XapaKTCPUCTHUK COOTBETCTBVIOIIMX JIAMII IPUBCICHDLI I CXEM, TPEOVIOIINX HMPUMCHCHUS
BCIIOMOTATECAbHBIX VCTPOMCTB JJI 3aXUTaHU, W I CXEM, HE TPEOVIOLINX TaKUX VCTPOMCTB.

CVYIIECTBECHHO, YTOObI COOTBECTCTBYIOIIAS KOPPECKIIMA CXEM IIPOBOAMIACH 1O HA4YaJla UCIIbITAHUA.

Ecnu 3a BpeMs #, HaIpsKEHUE XOJIOCTOIO XOMa MOBBILIAECTCA, BPEMS MEpPexona f, JOKHO ObITh MeHee 100 Mc,
€C/IM MPEIBAPUTEIILHBIN MOOOTPEB BJICKTPOAA 3aKaHYMBACTCA 34 BpEMS /.

Bpem4a niepexona donee 100 MC mpueMIeMoO I SACKTPOIOB, CO3JAIOIINX SMHUCCHIO B TCUCHNE BPEMEHH TIEPEXOIA.

* Bpemsa mo smuccun MeHee (0,4 ¢ He NIPUEMIIEMO, TaK KakK IIPAKTHKA ITOKA3BIBAET, UTO YIOBIETBOPUTEIBLHEINM
IIPCABAPUTEIbHBIA MMOAOTPEB SJICKTPOAA HE BCETIA JOCTUTACTCS 3a 3TO BPEM
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Tak Kaxk 37eKTpOOBI JIaMIT MOTYT OBITH JOBENEHEI O SMUCCHUHU 3a BpEMS f,, TO HEOOXOOMMO 00ECIIEYNTD, YTOOLI
3(hHEKTUBHEBIN TOK NMPEIBAPUTEILHOTO TTOAOTPEBA OBLT HE HIKE a0COMOTHOTO MUHUMAIbHOTO 3HAYEHUS /,, B TEUCHUE
BPCMCHU IIEPCXOIA.

MaxkcuManbHOE 3HaY€HUE HATTPSAKECHUS XOJIOCTOTO X0Aa, TOCTUTAEMOE 10 BPEMEHM /,, U MUHUMAJILHOE 3HAUYEHUE
HaIIPSIXKEHUS XOJIOCTOTO XO4a, TOCTUTAEMOE TIOCTE f,, YKAa3bIBAIOTCA HA JINCTE XapaKTEPUCTUK COOTBETCTBYIOLIMX JIAMII.

J1719 HEKOTOPBIX TUMOB JAMII Ha JINCTaX XapaKTEPUCTHK YKA3bIBAIOTCHA 3HAYCHUS MAKCHUMAJIbLHOTO HAIIPSAXKCHUS
XOJIOCTOTO XOHa, HJOCTUTAEMBIC IO BPEMEHU f,, KOTOPBIE BBILIE WIM PABHBI YKa3aHHLBIM MWHVMAJILHBEIM 3HAUYCHVSIM
HaIIPSAXKEHUSA XOJOCTOTO XO4a, JOCTUTAEMBIM 1ocie BpeMeHU f,. [1PA; paccuntaHHbBIM U1 pabOTHI ¢ 3TUMM TUIIAMMU
JIAMII, HET HEOOXOIMMOCTY MOBBIIIATh HAIIPSKCHHUE XOJIOCTOTO X044 11 HOPMAJIbHOTIO 3aKUTAaHUA JIAMII.

I padpnyeckoe MOICHECHME STHUX TPEOOBAHUMN NPUBCACHO HA PUCYHKE 2.

D3.1b IIPA ¢ npeaABAPHTEIAbHBM NOAOTrPEBOM HJIEKTPOAOB ¢ KOHTPOJHPYEMBIM
HANPAKEHHEM

D.S5.Ib.l JedcTByHwOImMee 3HAYCHUE HAOPAXCHUS M BpeMSI €T0 NPUITOXCHMUA

XOTs VIOPABJICHUC TOKOM SABISICTCS OCHOBHBIM METOIOM PCKHMMA MPCABAPUTCIALHOTO MOAOIPEBa SJICKTPOIOB,
METOJ VIIPABJICHUS HAIIPSKCHUEM IPOCT U HOPMHUPOBAHUS M VIOOCH IJIsI U3MEPCHUS.

JI1g 5TOro MeToga IMmoaxomdaT HANPSXKEHUS Ha SJCKTPOIAX KaK JOBOAALIME OO TEMIIEPATYPHl SMHCCHU, TAK U
VCKIIOYAIOIIMNE YPEIMEPHBIN TIEPETPEB IJIEKTPOIOB, KOTOPHLIE MOTYT OIPEACTATHCH SMITUPUYECCKMU.

TeMmeparypa SMHCCHUM 3JCKTPOAA JOCTUTACTCA IIPH 3HAYCHUM HANPSIKCHUS Ha SJACKTPOAAX, IIPCBLILIAIOIICM
HUXKCYKA3aHHBIC 3HAUCHU S, IPUKIAAbIBACMbBIC B TCUCHUEC MUHUMYM (.4 C:

- 3,0 B (mevcTByIO1IEE 3HAUECHUE) — I SJIEKTPOAOB ¢ HU3KHUM CONPOTHBJICHUEM;

- 6,0 B (meiicTBymouee 3HaUCHHUE) — IUTSI 3JIEKTPOJIOB C BHICOKUM COIPOTHUBICHUEM.

J19 UCKITIOUEHM S YPE3IMEPHOTO TIEPETPeEBa SJACKTPOIOB APYIHMe 3HAYCHU I HATIPSIXKCHHUS HE ITPHEMIICMBI.

[lonmepeuHas 3JICKTpUYCCKasd Ayra uyepe3 SJACKTPOL BO3HUKACT IIPU MPWIOXKCHUY HAIIPSKCHU S, ITPEBLIIIAIOIICTO
10 B (neycTBYIONIECE 3HAYCHUE), A IJIA SACKTPOIOB ¢ HU3KUM CONPOTHUBIACHUEM 3HAYCHNE MAKCUMAJIBHOTO ITPHKJIIAIbI-
BACMOTO HANPSKECHUA ONPCACIICTCd SKCIEPUMEHTAJIbHO OTHOCHTEJBHO APYIUX PaAdOUYMX XAPAKTEPUCTUK JIAMIIbI.
MaxkcUManbHOEC 3HAUCHHE HAIPAXKCHUS OOBbIYHO YCTAHABJIMBACTCH HMKE YPOBHS IOINCPEYHOM SJICKTPUUYCCKOM IVIU,
HO AOIYCKACT MOMCPCUYHVIO DJICKTPUYCCKYIO AVIY, CCIOU IMPUMHUMAKTCA MEpPbl IPECIOCTOPOXHOCTH I O0CCIICUCHUS
3a1LUTHI OT YPE3MEPHBIX TOKOB B LCTISIX MPEABAPUTEIILHOTO MOJOIPEBA) SJICKTPOIOB, PAa3PYIIAIIINX SJICKTPOILl MIN
[1PA.

YKazaHHbIC CITOCOOBI pabOTbl MPUMCHSIOT IS JIAaMII C SJICKTPOIaMM HU3KOrO CONpOTHBIACHUS. /lomyckaercd
HMCIIOAB30BATh HANIPSKCHUE MTPEIABAPUTEILHOTO ITOAOIPEBA, KOTOPOE COXPAHICTCA B IIPOLECCe padoOThI JaMIlbl. OIHAKO
B IPYIUX CXEMaX 3aKUTaHU 3TO HAIPSKECHUE MOXKET CHYZKATBHCS ITOCHE 3aXKUTAHUY JIAMIIHI.

JlaHHBIE, OXBATBIBAIOILIHME BCE 3TU TPEOOBAHMS, IIPUBEIACHDBI HA JIUCTAX XAaPAKTCPUCTUK COOTBETCTBYIOLINX JAMII.

DS51b.2 HanpssXeHHne XO0MIOCTOTO XO0da

ECay 3HAYCHME HAIPAKECHUA XOJOCTOrO X0Ja Ha JaMIIC, TOCTUTHYTOEC OO BPEMEHU TCPMOSBMHUCCHHU SACKTPOIA,
HUXE 3HAYCHUA LTI XOJOJIHOIO 3aXKUTaHUA, TO JOMYCKACTCSI OJHOBPECMEHHO MPUKIIAIbIBATD HAIIPSIKCHUE IPCABAPHU-
TCJIbHOIO IIOAOIPEBA U HANPSKCHHUE Ha JaMmny. XOTd c¢xeMmbl I1PA Moryr obecrieunBath OTHOBPEMEHHO HECKOJBLKO
PEIVIIMPYVEMBIX HAIIPSKCHUM, IPUMCHSCTCS MPUHIUII COXPAHCHMS HAIIPSKCHHUS HA JIAMIIC HUKC VPOBHSI XOJOOHOTO
3aXUTaHvs O TEX MOpP, MOKA OyIoeT JOCTUTHYTA IMOJHASA TCPMOSMUCCHS.

Haa takmx I1PA poaxHbl cOOMOIATBHCA TOJBKO MAKCHUMAJbHOC M MHUHMMAJIbHOC 3HAYCHUA HANPSKCHUSA
XOJOCTOTO XOOa. DOTH 3HAUCHUY IIPHBCACHBI HA JINCTAX XapaKTEPHUCTUK COOTBETCTBYIOIIMX JAMII IOA HA3BAHUEM
«IIPCACTAPTOBBIC VCIOBUS — HAIIPSKCHUE MTPCIABAPUTCIBHOTO MOAOIPEBA SIACKTPOIOBY.

g 11PA, vy KOTOPBIX HAIPSKECHUSA XOJIOCTOTO XOJa IMOBBILIACTCA IMOCIC JOCTHMKCHUS SJICKTPOAOM SMUCCHMU,
TOJIKHBI COOMIONATHCA 3HAYCHUA HAINIPSKCHHUS XOJOCTOrO X044, VKa3aHHbBIC HA JIMCTAX XapaKTCPUCTUK COOTBCTCTBYIO-
VX JIAMII IO HA3BAHUEM «IIPEIACTAPTOBLIC YCIOBUSI — TOK MPEIABAPUTCIbHOTO TOAOTPEBA JICKTPOIOB». B 3TOM ciyuae
f, paBHO (,4 c.

3aXKUTaHUE STUM CIIOCOOOM OOBIYHO TPCOYET HAJIMYMS 3a3¢MJICHU S, BCIIOMOTATCIbHOIO 3aXKUTAIOLICTO YCTPOM-
CTBa [T BCEX JIaMII, 3a UCKIIOYCHNEM JIAMII CO BCTPOCHHBIM 3aXKUTAKIIMM YCTPOMUCTBOM. MHUHMMAaAbHOC 3HAYCHUCE
AMIUTUTYIbl HANPSXKCHUS V), HOMKHO TPHUKIIAIBIBATLCA MEXKAY 3JICKTPOAOM M BCIIOMOTATEIbHBIM 3aXHWTAIOLIIM
YCTPOMCTBOM TaK XK€, KaK HEOOXOOUMOE HalpsXKeHUe Ha maMIie V. Pabouas yacToTa CXEMBI BIMSET HA 3TU 3HAYEHNS
HamnpsiKCHYs; TaK, B OONMBIIMHCTBE CyYacB, YBEIMUCHNE YAaCTOThI CHIXKACT TPEOOBAHMS K V), ¥ TIOBBILIACT TPEOOBAHNUE
K V, Ucnonb3oBaHme BHYTPEHHETO TOKOIPOBOAALIETO ITOKPBITHS HA JIAMIIE MOXET 3HAYUTEIbHO CHMXKATh 3HAYEHUE
V, IPM BBICOKOH 4acCTOTE.

baAn30CcTh  HapyXHOTO  BCIIOMOTATEJbHOTO — 32:KUTAIOLICTO  YCTPOMCTBA BO3OEHCTBYET Ha )V, m V, Kak
IIPABWIO, YMEHBIICHUE PACCTOSHUA O BCIOMOTATECAbHOIO 3AXKMUTAIOIIETO YCTPOMCTBA CHMXKACT TpeOOBAHUS
K HaIpsCKCHUIO 3aXWTaHMs. MUHMMAaabHOC PACCTOSHUEC O BCIOMOTATCIBHOTO 3aXMTalwlero yCcTponcTBa
OODKHO  COOMIONAThCH ISI MCKIKUYCHUS OOJbIINX TOKOB, IMPOXOIIIINX 4YCPEe3 BCIOMOTATCIbHOC 3aXKUTAKOLICE
YCTPOVICTBO.

D.5.2 3axuranme 0e3 nmpeaBapuTEIbHOTO NMOAOTPEBA JIEKTPOAOB

[Ipy m3MepeHMM HaOpPSIKCHUS XOJOCTOIO XO4a HET HEOOXOIMMOCTH oOOccreumBaTth, YTOOBI I1PA 3axwuran
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JaMIny ¢ TpeOyeMbIM MUHUMAJIbHBIM MEPUOAOM TOKa TiaCKOWIECTO paspdaga. Hexkoropeie I[1PA 1niepBOHa4YaJIbHO HE
CIIOCOOHBI BBIAATHL TOK, HCOOXOAMMBIN IS OBICTPOrO Iepexoia JaMIlbl M3 CTAIUM TJACIOUICTO pa3psiga B CTAIUIO
IYTOBOIO pas3psia.

J1d MCKIIIOUEHHMA STOM CUTyallMM HCIIBITAHUE ITOJHOTO COIpOTUBICHUS I1PA mpoBOOAT ¢ 3KBHUBAaJICHTHBIM
PE3UCTOPOM.

3HAYCHME SKBUBAJICHTHOI'O PE3UCTOPA U MUHMMAJIbHOC 3HAYCHNE TOKA, KOTOPBIM JOJDKCH IIPOTECKATh Y€PE3 HETO,

YKa3aHbl Ha JUCTAX XapaKTEePUCTUK COOTBCTCTBYIOLINX JIAMIL.
D.6 TPEBOBAHUA K U3MEPEHUAM

Tak Kak HOpeacTapToOBBIC XapPaKTCPUCTUKHM U XapaKTCepUCTUKU 3axuraHvda I1PA He TpeOyror nmooaepXaHUA
CTA0OWJILHOCTYU 3HAYCHUM HANPSLKCHUM M TOKOB, TO MOXHO IIPHUMCHSITb U3MECPUTCIALHBIC VCTPOMCTBA M METOIMKM,
KOTOPbIC VIOBJICTBOPSAIOT STUM VCIOBHSIM.

TepMuH «3¢PeKTUBHBIN TOK IMOIOIPEBA» MCIOJIb30BAH I ONNMUCAHUS TSIUIOBOTO 3 deKTa 3a BpeM4 £, KOTOPbIN
ABISICTCHA PE3VABTATOM M3MCHAIOLIETOCH TOKA M SKBUBAICHTCH TCILTOBOMY SPPEKTY OT CTAOMIBHOIO ACHUCTBVIOIICTO
3HAYCHUA TOKa (PUCYHOK 1).

CIIeIMaabHOC U3MEPHUTEJILHOES O0OPYIOBAHUE, KOTOPOS MOXKET UMETh MTHOBEHHBIM BBLIXOI TPCOYEMOM MHPOP-
MAalLlMY, WIN 00JICe CTAHOAAPTHOC O0OPYIOBAHUEC MOXET MCIOJIb30BATLCI HAPABHE C PACUCTOM XaPaKTCPHCTHK.

HHPUTTOXFHHUFE E
(o6a3amenvroe)

YIIPABJAIOININUN MHTEP®ENC UIA PETYJIUPYEMBIX ITPA

E.l1 OBJIACTD IIPUMEHEHMUA

B npuioXeHuN OnpeacndacTcs VIIPaBIAINNYA MHTEpdeC L1d peryaupyeMbix 11PA.

MO1IHOCTD JaMIIbl (CBETOBOM MOTOK) peryaupyercs [1PA Mexay MUHMMaabHBIM/BbIKJIIOYCHO Y MAKCHMAJIbHBIM
3HAUCHUAMH TIYTEM MOAAYM Ha yIrpasiadiomme 3axkuMbl 11PA curHana ynpapieHud.

Ecan curHai yrpapiaeHud He nogactcd, I1PA momkeH odecrieunBaTth MAKCUMAJIbHYIO MOLITHOCTD JIAMIIbI COTJIACHO
MBK 928.

DTO IPUWIOKECHUE HE OXBATbIBACT TPCOOBAHUSA K OJIOKAM VIIPABICHMSI.

E.2 YITPABJIEHUE HAIIPAXKEHMWNEM ITOCTOAHHOI'O TOKA

E.2.1 (DYyHKIMOHAJIBHAL CXE€MA AJISl YIPABICHHS HANPSKECHHEM NOCTOSHHOIO TOKA

1 2 3

+ V1

|

1 — 070K ynpaBiacHus; 2 — uHTepdenc;, 3 — peryaupyemnoiil 11PA

MOLIHOCTD AAMIIBI (CBETOBOM ITOTOK) KOHTPOJAHUPYETC peryaupyeMbiM [1PA ¢ MOMOINBIO HANIPSAKEHUA MTOCTO-
JHHOT'O TOKAa, IMOAAaBACMOTrO ¢ 0g0Ka vopabacHUd Ha peryaupyeMbid [1PA. HanpsaxeHue moCTOSHHOTO TOKA MMEET
CIICAVIOIINE XapaKTCPHUCTUKM,

O0sacTh NBMCHCHHS CUTHAIA VIIPABIACHUA:

Vi, = 10 B — MakcuMallbHOE 3HAa4Y€HUE MOLIHOCTH JIAMIIBI;

Vi, = 1 B — MUHMManpbHOE 3HAUYCHVE MOLITHOCTH JIAMIIBI;

Vi, Mexay 1 m 10 B — MOIDHOCTE TaMIibl OT MUHMMAJIBHOTO 10 MaKCUMAaJIbHOTO 3HAYCHWS;

Vip Mexay O 11 B — ycTaHOBMBIIMICS PEXUM JIaMIIbI;

Vi, Mexay O m 1 B — MUHMMaTbHBIN CBETOBOM TTOTOK JIaMITBI.

E.2.2 JlmarpaMMa coeaMHCHMM

B 3aBHCMMOCTHM OT BBIXOJHOIO TOKA OJIOKA YIOPABJICHUA K HEMY MOTYT OBITh NOACOCAMHEHBI HECKOJIbKO
peryaupyeMbix 11PA caeayroimmmM o0pa3oMm.
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1 Vv, -V, 7
\
i

1 — 6noxk ympasncHus; 2 — perynupyembiil [1PA

E.2.3 DneKTpHueCKHE XAPAKTEPHCTHKH

E231 Peryaupyemumt IIPA 4aB- 1 2
N9eTCd HCTOYHHKOM TOKaA :
E232 Ilpeaenan BXOAHOrO HANP 4- jﬂog_ +V,

XKEHHSA YNPABIECHH S
I1PA He 1OIXKEH BLIXOOUTD U3 CTPOS ITPU BXOJTHBIX
YIPaBJISIOIINX HATIPSKEHUSIX V| ) B IMana3oHe OT MIHYC —
20 no mmoc 20 B. I noct V5
I1PA He m1OMIXeH CO3maBaTh HANIPSIXKECHUSA, IIPCBbI-
IAIOIINE MPCACIbHO JOMYCTUMBIC JUTA OJIOKA VIIPAaBJIc-
HU, 1 HU IIPU KAKUX OOCTOATEILCTBAX STU HAIIPSIKCHU S
HC HOJKHBI TIPEBBIIATEL V| 5 B AMana3oHe OT MUHYC 20
1o mmoc 20 B.

Yropapagwimye 3aKyMbl JO/DKHBI ObITh 3alMUIICHBI OT OOpaTHOM mOJApHOCTH. B 5TOM ciayuae I1PA momxen
00CCIICYMBATh MUHUMAJIbBHBIM CBETOBOM ITOTOK MJIM HE PadOTATh.

[1pyn HanpsKeHUAX Ha Bxoae B auamna3oHe OoT 0 10 11 B nomkeH od0ecneunBaThCs CTAOMIIbHBIN CBETOBOM MOTOK.
DTO JOJIKHO MPOBEPITHCI BU3YAIbHO.
E233 1Ipeanenn BXOAHOr0 TOKA YNPABICHHS

[lpenenbHble 3HAUYCHMA TOKA, IOTPECOACMOro OT OJI0Ka VIPAaBACHHI: MUHUMAaJIbHOC — 1{) MA, MakcH-
MaJIbHOE — 2 MA.

3HAYCHUE BXOJHOTO TOKA YIIPABICHUSA TOJIK-
HO OBITH OOBSIBJICHO WM VKAa3aHO B MapKUPOBKE HA

[TPA. 1 2 3
E.2.34 BKknwuenune |
BxioueHMe OO/DKHO OOECIIEYMBATHLCS B T 4
MO00M MO3ULIMHU PETVINPOBAHMS. : s
E.3 YIIPABJIEHUE IIIUPOTHO MONY-
JJMUPOBAHHBIMMA UMITYJIBCAMM (IITNM) ‘ B
D

1 — 010K ympasnacHus; 2 — peryaupyembiil [1PA

E.3.1 OyRKnHMOHAILHASA CXE€MAa YNpPaBJICHHS
HINMM

MOIITHOCTSD JIaMITHI (CBETOBOM IOTOK) O0ECIIE-
yyBacTcd peryaupyeMbiM [1PA nyreM nmogaum Ha €ro
Bxod HHIMUM curmama. MOWIHOCTDL JaMIIbl U3MCHSCT-
C IIYTEM BapbUPOBAHUS BPCMCHH, KOTIA aMIUIUTVIA
HIMM curHana paBHa V curHana. ATl curHan
MMEET CIACOYIOUINE XapaKTePHUCTUKH.,

1 — 050K vrpapieHus;, 2 — MHTEpPEUC, I — PeryanpycMbIi
I1PA; 4 — Bxon yopasiaeHud, 5> — HLHAM
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Makc.
V curHan (Bbicokoe)
MwuH.

[loporoBbiv YPOBEHDb

BbIC Makc.

V curHan (HU3Koe)
0B

Tunuunoviti HIHM cuenan

V curhan HanpsaxeHue CHUrHajga H3MEHACTCd Mexay V
1 CUTHaJIa (HU3KOE) U V curHana (BbICOKOE),

rae V curHana (HU3Ko€) MUHUMaIbHOe — (b B;
V curHama (HU3KO€) MakCuMaJibHOe — 1,5 B;

V curHan ——— ) V curnana (BbICOKO¢) MUHMManbHOe — 10 B;
V curHanma (BBICOKOE) MaKCUMaJIbHOE — 25 B.
T (IuTenbHOCTh nepuoma) — 1 MC (MHHU-

MaJIBHOES) ¥ 10 MC (MaKCUMaJIbHOE).

| — MakCUMaJIbHBIN CBETOBOW MOTOK; 2 — MUHUMAJIbHBINA [lonHp1# CBETOBOM TIOTOK NMPM IIMPUHE CUTHAJIA
CBETOBOM MOTOK T (Bbicokoe) — oT O 10 5 % ¢ morpelrHoCcTLIO +1 %.
1 % nnm MUHUMAJILHBIA CBETOBOM IMOTOK IIPH
HIAM cuenanvl 01 MUHUMANBHO20 U MAKCUMAABHO20 mprHe curiana T (Bbicokoe) — (95+1) %.

CEEM060c0 NOMOKA BrikmoyeHue mmpH HpHHE CUTHaMA 1 (BBICO-

Koe) ooiee 95 %.

IlpyMedaHHUe— DTa YacTb CUTHAJIA 3ape3epBUPOBaHA AJ1 BRIKTIOUCHUA. OoHaKo, eciau I11PA He odnagaer
VKa3aHHOM XapaKTePUCTUKOM, OH OCTACTCHad B PCXMME MUHUMAJIBHOTO BBIXOIA.

BrixmoueHus [1PA Het npu mmmpuHe curHana 7T (BeIlcokoe) MeHee 95 %.
E.3.2 Jilmarpamma coenyHeHMi
B 3aBUCMMOCTHM OT BBIXOOHOTO TOKa 0JI0Ka

1 2 3 VIIPABJACHUSI K HEMY CICOVIOLIMM O0pPasOM MOIYT
_ OBITH ITOJKIIIOUYCHBI HECKOIBKO peryaupyeMuix 11PA.
+ f - E.3.3 DiaekTpHuecKHe XapaKTepHCTHKH

bnroxk vyhopaBacHUS ABISICTCS HNCTOYHHUKOM
TOKa, a I1PA — moTrpedurteneM TOKa.

E.3.3.1 IlIpeaennl CHrHaAgAa Hamp -
XKEeHH 4

IIPA He I0O/KEH BBIXOOIWUTb M3 CTPOSA IIpU

HanpsiXCHUM V curHama meHee 25 B.
3aKVMBbI YIIPABJICHUS JO/DKHBI ObITh 3a1IUILE-
HbI OT O0OpaTHOM MOadpHOCTU. B 3TOM Cciayuae 11PA

HC DOJDKCH padoOTaTh.

E.3.32 1lonHOoOe CONMPOTHBIUECHHE
3 KHMOB YNPABJUECHHA

[1omHOE CONMPOTUBICHUE 3aXKMMOB VIIPABIIC-
HUS TOJXHO ObITH OT 1 10 10 xOM.

! — Oonoxk ynpasnenud; 2 — HHIWUM: 3 — peryaupyeMbliit E.3.3.3 BXO0AHOH TOK
[11PA 3HAaYeHNE BXOMHOIO TOKA IIPU HAIPAKCHUU

12 B yCTaHOBUBIIETOCH peXKMMA JOIXKHO ObITh OODh-
IBJACHO MM yKa3aHO Ha I1PA.

24



I'OCT P MBOK 92998

E.3.4 1lpuMepnl XapaKTEPUCTHK YNPABJICHHSA

100 %

10 %

CBeTOBOM NOTOK

BrroveHune

1%
5 % LLlupuHa nmnyneca 95% 100 %

Kpusas peeyauposanus IIPA ¢ munumanvuoim ceemosvim nomoxom 1 %

< 100 %
|—
O
-
=
8
o 10 %
5 0
(1)
O
1%

5 % LLlupuHa umnynbca 95 % 100 %
] — B 3aBUCHMMOCTH OT XapakrtepucTtuk [1PA

Kpueas pecyauposanus IIPA ¢ munumansnoin ceemosoim nomoxom boaee 1 %
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HPHITOXKFHHUE F
(UHDOPMAUUOHHOE)

PYKOBOACTBO 110 OIIPEAEITEHNIO CPOKA CJIYXBbI 1 UHTEHCUBHOCTHU OTKA30B

F.1 Ilpu onpeacncHMM CpOKa CIyKObI U MHTCHCUBHOCTH OTKA30B PA3/IMYHbIX SJICKTPOHHBIX U3ACIUN OOMTKHDI
ObITb ITOJHOCTBIO YUTEHBI PEKOMECHAALIMM, ITpUBeAcHHBIC B F.2, F.3 1 B KaTajgorax u3roTOBUTEIIA.

F.2 MakcumanbHag TeMrepatypa IOBEPXHOCTH f; ( — CPOK CIYyXKObI) 3MEKTPOHHOTO U3AEC/INA VI MAaKCUMaJIb-
Hasgd TeMIepaTtypa ISTaIM, KOTOpas BJAMYAET Ha CPOK CIIYXKObI, MBMEPECHHAsd B HOPMAJIBHOM pPadOuYeM PEeXMME IIpH
HOMWHAJIBHOM HAIIPSKCHUHN WIN MAaKCUMAJIbHOM HANPSKCHUHY U3 IUAIIa30HA HOPMUPYEMbIX HATIPSKCHUM, TTO3BOJISCT
OOCTUTHYTD CPOK CIyXKObI 0000 4.

[IpuMedaHue— B HEKOTOpBIX cTpaHax, HAaIpUMep B ANOHMH, IPUHAT CPpOK CIIyXKObI 40000 u.

F.3 MHTEHCUBHOCTDb OTKA30B OIPECACIICTCA PN HEIIPEPHIBHOM PA0OTE SJICKTPOHHOTO U3ACNS IIPU MAaKCUMAaJIb-
HOW TEMIIEPATYPE MMOBEPXHOCTH f; (ONpeACACHUE IPUBEIEHO B F.2).

MHTEHCUBHOCTD OTKA30B ONPCACIACTCA KOINYCCTBOM M3AC/INM, BBILICIIINX U3 CTPOS 34 CAMHUILY BPCMCHHU.

F.4 110 TpeOOBaHMIO H3rOTOBUTEIb OOIKEH COOOLINUTHh HCYEPNBIBAIOIINEG JAHHBIC I10 METOLY IIOJIYYCHUS
nHPoOpMaLMy, NpuBeaAcHHON B F.2 n F.3 (MateMaTnyeCcKi aHAIN3, UCHIBLITAHUS HA HAACXKHOCTb U T.1.).

HPUHTOXEHUE G
(cnpasouroe)

COOTBETCTBHUE CTAHIAPTOB M3BK INOCYJAPCTBEHHBIM CTAHJIAPTAM

O0o3HauYecHue cTaHgapTop MOK OO03HAUEHHME TOCYIAPCTBCHHBIX CTAHAAPTOB
MBK 81 (1934) ['OCT 6825—91
MBK 928 (199)5) [OCT P MBK 928—93
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VK 621.327.032.4:006.354 OKC 29.140.30 E83 OKII 34 6170

KimoueBsle ¢i1oBa: paboune XapakKTepUCTUKH, UCIIBITAHUA
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